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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.

(a) Find
; e g
® J (e” -+ e”’)z !
(i J_L.
6x—x*

(b)  Use integration by parts to find jln(xz +1) dr.

. i3
(¢) By means of the substitution x=2+ sin” g, for 0<6< > evaluate

2% d
J 2 JB-0=2)

@ @  Use the result J Jf(x)dx = J f(a—x)dx, to show that
0 0

4 Z an 'C‘Jb
In (1 tan x) , 1+ tan - .
[

T 2
i In dx.
(iiy  Hence, evaluate L (1 —an x)

)

©

(d)

©

(@

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

Let z=x+iy, where x and y are real numbers. If Z is its complex conjugate

and 2z—Z =1+6i find z.

(i) Express z= ]+\/§ i in modulus-argument form.

(i)  Hence, or otherwise, show that 2" —64z=0.

For the complex number z = x + iy, where x and y are real numbers, find,

and clearly skefch, the curve in the Argand diagram for which Re(z” —3)=0.

Let OABC represent a square on an Argand diagram, where O is the origin

and A4 is represented by the complex number z.

Find the complex numbers represented by B.

(i)  Solve z* =1 forall z.

(i)  Hence, or otherwise, solve z* = (z - 1)".




Question 3 (15 marks) Use a SEPARATE writing booklet.

@

®)

The function defined by y = f(x) is drawn below.

Y

@n

NOT TO SCALE

Draw separate, one-third page sketches, of the following:

@ y=re.
.. 1
O =7y

@ y=[rm].

The equation of a curve is x” +3xy + 4y* = 58

Find the équation of the normal to the curve at the point (2, 3).

Question 3 continues on page 5

Question % (continued)

©

(d)

The polynomial P(x)=x*+3x* — 24x-+28 has a double root.

Find all solutions to P(x) = 0.

Using the method of cylindrical shells, find the volume of the solid formed by

rotating the region bounded by y = x~x” and y =0 about the line x = 2.

¥y

End of Question 3

NOT TO SCALE




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

(®)

®)

(i)  Inthe complex plane show that the locus of z satisfying

lz + 3‘ + |z - 3] =10 is an ellipse and find its equation.

(i)  Draw aneat sketch of the ellipse, clearly indicating its foci and the -

equations of its directrices.

Consider P(x)=x*-24x*+B, where 4 and B are constants, 4 # 0.

The roots of P(x)=0 are «, f,y and a+ f+7.

Show that B= 4",

A mass of 5 kilograms attached to the end of a light fishing line describes
a circular path with radius 60 centimetres about a point P on a smooth table.

It completes 2 revolutions per second.
(i)  Find the tension in the fishing line.

(ii) The line breaks under a tension of 900N. Find the maximum number

of revolutions per second. _

Question 4 continues on page 7

Question 4 (continued)
4
() (i)  Show that 2cos Asin B =sin(4 + B) —sin(4 ~ B).

(iiy  The region R describes the area bounded by the graphs y = —cosx and

y=sin [,’25) in the interval 0 < x < 7 as shown below.

J)

k § y= sm(_
o y=-—cosx 1

' '!

3 !

! |

: |

: _E z x
i 2

NOT TO SCALE
3
¥, A solid is formed with base R and cross-sections that are equilateral

triangles perpendicular to the x-axis.

Calculate the volume of the solid formed.

i

End of Question 4




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

(®)

®

©

Find all x in the domain 0 < x < 7z, such that sinx = cos5x.

Consider the expansions sin 48 = 4sinfcos’ @— 4sin’ fcos@ and

cos48 = cos* @ — 6cos® Psin® O+ sin* 4.

cot* —6cot? A+1

(i)  Show that cot46= 3 .
4cot” @—4cotd

(i)  Hence show that one of the roots of the equation x* —6x+1=0

. 7
is cot?| = |.
8

(iii)  Hence find the value of cosec’ (gj +cosec” (3?”] .

2
Let I, = f (In x)" dx where n is a positive integer.
1
(i)  Showthat I =2(n2)"-nl .

2
(i)  Hence evaluate I, =f (]n 55)4 dx. Write your answer in exact form.
1 .

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

3 | (@)
2
3

@
2

(if)

(i)
2 ,

The diagram shows the hyperbola with equation x* — y* =1.

Show that the equation of the tangent to this hyperbola at the point
P (sec 6, tan 9) is given by xsecd —ytand=1.

This tangent cuts the agymptotes at L and M. Show that LP = PM.

Show that the area of AOLM , where O is the origin, is independent
of the position of P.

(b) Julie is standing on the middle of a bridge across a ravine. One of her earrings

falls off and drops vertically into the ravine with acceleration reduced by air

3 resistance proportional to its velocity, v ms™. Ignore any horizontal forces,
'?
_ (i)  Explain why its acceleration is given by % = g —kv where & is a constant
and g ms™ is acceleration due to gravity.
| |
‘ (ii)  Show that the velocity of the earring is given by v = lg(l - e“"’) ms™!
B ) ¢
! where ¢ seconds is the time it takes to fall x metres.
(iff)  Hence, find the terminal velocity of the earring.
(iv)  Derive an expression for the distance travelled, x, as a function of

the velocity, v, at any time.

NOT TO SCALE




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

(a) Five identical rings are to be placed on four fingers of one hand. 3

In how many ways can this be done?

(by  Two circles intersect at P and Q as shown. The centre of the smaller circle
is H and the centre of the larger circle is O. The smaller circle passes throngh
. the centre of the larger circle. The tangent to the smaller circle at P, RPT, outs
~ the larger circle at T. The chord in the smaller circle, PQ), bisects ZRQO.
Let ZPTQ=a.

R

)  Prove that APQT is isosceles. 3

(i)  Prove that P is the midpoint.of RT. 4
. . a b

() (i) Show thatif @, b>0, 7 +—22. 1
: a

(i1) - Show thatif a, 5> 0, (a+ b)[l+%]24. 1

a .
(i)  Hence, or otherwise, show thatif 4, b, ¢>0, (a +b+ c)(l +%+~1—j >9, 3
a ¢

10

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

Q)

®

(i)

(iif)

®

(i)

fﬁi)

"Discuss the validity of the statement

Use mathematical induction to show that if f(x)=¢* then the

n-th derivative 7 (x)=2"¢"* for all integexs, n>0.

A power series of a function can be expressed as

f(x)=f(0)+xf'(0)+%f"(0)+%f"'(0)+--. .

2 3
Show that * :1+2x+j‘i+8—x~+..‘ .
2! 3!

3

5 2 _ o
Given tanx=x+%+%+... , find hmw_——zx—f—

x>0 tanx —x

Show that for k>0, 2k+322J(k+D(k+2).

Hence show that for nz 1, 1+%+L+ +—1—>2(\/n+1—1).

2 B Jn

M=

1
—=< 10" for all positive integers.
Vi

b
Il

End of paper
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(b) (3 marks)
Outcomes assessed: E§
Targeted Performance Bands: E2-E3

Criteria - Marks
® _correctly applies integration by parts or significant progress towards solution L
CATHOLIC SECONDARY SCHOOLS ASSOCIATION ® further progress towards solution 1
e finds correct primitive (+C not tial !
2010 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION Sumple dmswers (- not essontial)
" 2
MATHEMATICS EXTENSION 2 fln x + 1) dx=x 11'1(;»2 + l) f 22x dx =In (x2 + 1) ? =1
x
2 X +1- 1 du  2x
Question 1 (15 marks) l(x +1) 2 i E_x2+1 v=x
(a) (i) (2 marks)
Oufcomes assessed: E8 . =xIn (}Vz + 1) Jx
Targeted Performance Bands: E2-E3
. __ Criteria Marks =x (xz + 1) —2x+42tan"' x +C
* uses an appropriate substitution 1
e finds correct primitivé (+C not essential) 1 () (4 marks)
, Outcomes assessed: E8
Sample Answer: Targeted Performance Bands: E2-E3
v iteris arl
e —¢e i a’x:fiza’u let wee* 4o : __ Criteria Marks
( &+ e—-x) u ® progress using the substitution . 1
P o __establishes integral using the substitution or other progress towards solution !
= J.u’2 du —Z—f =¢g"—e™ e further progress towards solution 1
o s . ¢ _evaluates correctly (correct numerical squivalence) !
=—y +C Sample Answer:
-1 .- 3—x=3-(2+sin’ ) and  x-2=(2+sin’§)-2
(e’+e"‘) =1-sin*@ =sin’ @
=cos’ @
(a) (ii) (2uparks) - 1 ) 1 .
Ountcomes assessed: E8 25 =2+5in” g and 22 =2-+sin’ @
Targeted Performance Bands: E2-E3 1 1 )
Criteria Marks for0<4 sg sin*f=—= @ :"% and sin®f= i 0 ==
o simplifies integral 1 1 2”
e finds correct primitive (+C not essential) 1 = dx 7 2sinfcosé

Sample Answer:

j dx =J dx
Vex—x ) Jo—(? —6x+9)

dao

2 JB-x)(x~2) - %\/coszﬂsinzﬁ

=1, 2.d0
s
dx z
. :J - :[29];
Y9—{(x-3) B
s (%52 c 2 2
3 6

YR

X =sin’ 19:>~d£=2sinz9c059
a6

DISCLAIMER

DISCLAIMER
‘The information contained in this document is intended for the

professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of the
The information contained in this document is intended for the professional assistance of teaching staff. It does not constifute advice to students. Further it is not the intention of the

CSSA to provide specific marking oufcomes 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 requuemems, as established by the NSW Board of Studies.
No guarentee nior wasranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA

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 requuemems as established by the NSW Board of Studies.

No guarantes nor warranty is made or implied with respect fo 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 for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

assumes 1o liability nar responsibility for the accuracy, completeness or usefillness of any Marking Guidelines provided for the Trial HSC papers.




(d) (i) (2 marks) Question 2 (15 marks)

Outcomes assessed: E§ (a) (2 marks)
Targeted Performance Bands: E3-E4 Outcomes assessed: E3
Criteria Marks - Targeted Performance Bands: E2-E3
o significant progress towards solution using the given result 1 Criteria Mark
e shows correct result 1 e uses complex conjugate and equates expressions correctly 1
Sample Answer: e finds correct complex number . 1
Sample Answer:

Z=x+ly SZ=X—10y
22-Z2=2x+p)—(x—iy)=x+3iy
Also 2z~Z =1+6i

o

Z % a a
hl(l+ tanx)dy = Ju ln[l+ tan(%— xj dx using ,[0 Sx)dx= J.O fla—x)dx

0 T : fy = i
tan’s— tanx Lx+3iy=1+6i
=] In 1+ -dx iex=1,y=2
T x .
1+ tan—tanx Lz=142i
0 4
5 1= tanox ; (b) () (1 mark)
= In| 1+ P b QOutcomes assessed: E3 : i
R + tanx Targeted Performance Bands: E2-E3
. T Gt
Ll 1+ tanx N 1— tanx i i Criteria Marks
= ki Tl ° -
\ I+ tanx 1t tanz inds correct modulus and argument 1
N Sample Answer:
=z
N 2 : . z=1+3i
= j In (I—t-—j dx .
+tanx ~\2
0 Iz[= 12+(\/§) =2
(d) (ii) (2 marks) ) e T
Outcomes assessed: E8 ‘ argz=tan” v3 = 3
Targeted Performance Bands: E3-E4 x .
Criteria Marks : noz=2 [cos 3 +isin ?j
e progress towards solution I 1
0 . i i : 1 . i
e evaluates correctly (correct numerical equivalence) (b) (ii) (2 fnarks)
Sample Answer: ) Outcomes assessed: E3
" :
z 5 z ] o Targeted Performance Bands: E2-E3
Inf ——— |dx = j (ln 2-In (1 + tanx)‘) dx  using logarithmic laws Criteri
o I+tanx o : : - a Marks
" . e uses De Moivre’s Theorem 1
. T 0 ®  shows corr i
. From (i) In(1+tanx) dx = (1112 ~In(1+tan x)) dx ows correct conclusion 1
\ \ Sample Answer:
. . By De Moivre's Theorem z” =7 (cos 76 + isin 76)
. 1 ;
ie ZJ h1(1+ta11x)dx:f “n2 dx 7 a7 Tr .. Ix
, . - Sz =2"] cos——+isin—
" ‘ 3 3
. =[xmln2]7 T
[ ]D :128(cos?+isin§j
bl
= " n2-0n2 :
w LT
] B oz —64z=128(cos?+zsm—3—j—64x2(cos£+isin£} :
0 " xln2 T 2 zln2 3 3
In(1+tanx)dx = ie In| ——— |dx=—— - :
J- 0 ( ) 8 o 1+tanx 8 0 asrequired
|
3 4 |
o . Tt titute advice to students. Furth h f th ?}I.SCLAIMER in thi ;
The io ined in this is intended for the professional assistance of teaching stafl. It does not constitute advice o students, Furiher it is not the intention of the L3 i d in this d is intended for the professional assi f teachi " It d it i s N y
y " ot bl CSSA to provide specific marking outcomes for al;‘pgssig;e ;n%‘]'DI;SS(SSl [x):mwn;rss,‘s ;g:;&ee?tl::ﬂ;ur;lgs?[ifto“prgsisdzut:;sl?:?sns?iﬁzgz;::it:: zg'ffxii‘lta);;;:r:slyglul;}:;(;;}ﬁ;ﬁz;;;}::nd

CSSA to.provide specific marking outcomes for all possible Trint 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 Studies. . § . ¥
No guaranice nor wasranty is made or implied with respect 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 for the accuracy, completeness or usefulness of any Marking Guidelines provided for the T rial HSC papers.

and apply HSC marking req_uiren:lents, as established by the NSW Board of Studies,
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(c) (3 marks) (e) (i) (1 mark)

Outcomes assessed: E3 ' Outcomes assessed: E3
Tareeted Performance Bands: E2-E3 Targeted Performance Bands: E2-E3
: Criteria Mark Criteria Mark
TOZIESS t.owar.ds finding the'equatlon of the curve I | o gives correct solution : : 1
e correctly identifies the equation of the curve 1
e correctly sketches the curve 1 Sample Answer:

=1 = 2 -1=0

Sample Answer:
22 2 .
) ="~y )+21x)21 (@ -1z +1)=0
2 2 . : 2 2
Re(z*~3)=x"—»* -3 .. curveis x* -y -3=0 (z=1)(z+1)(z—i)(z+1)=0
ie the hyperbola x” — y* =3 ; x-intercepts are x = i\/—3_ and asymptotes are y=+x z==%1, i
B
s (e) (ii) (3 marks)
, Qutcomes assessed: E3
Targeted Performance Bands: E3-F4
3
Criteria Mark
* e uses result from (i) or other propress towards solution 1
, N e finds a solution or further progress towards solutions 1
. ¢,
) e pives correct solutions 1
-1
. Sample Answer:
4 4
s F=-1) = [ 2| o
z-1
(d) (3 marks) . fo 2 o1, +i
Outcomes assessed: E3 71
Targeted Performance Bands: E3-E4 2 - 1 =
Criteria Mark . z—1 z=z-1
e establishes relationship using geometrical and vector properties 1 10 solution
e finds one possible answer or other progress towards answers 1 %,
o gives correct answers 1 -2 - o 5 )
= - -z
Sample Answer: z—1
D A B . A
1 _
Z= —
A 2
C z .
< , B—=i = z=iz-i
A 0 i’ )
zZ—iz=—i
. B .
< " . —i .
0 1-i
\ C z
v v If LR L S T
71 z=—fz+1
OABC isasquare .. If 4 is z then C is iz or —iz Z2+iz=i
OB =04+ AB and OC =AB ) . i
LetZbe B T 145
NZ=z+iz or Z=z-iz . j j
=(1+i)z =(1-i)z
5 e 6
Do contained intisd is intended for the professional assistance of teaching staff. It d fitute advi d her it is not the intention of the D contined inti is it y :
The information containe: in this decument is intended for the professional assistance o eaching stafr. oes not constitute advice to students, Further it is not the intention of the 'gs,eé infor pmvjde s ,—:.:; ;gx:g outcomgsl;' 0\::511 t %1 ﬂssistance_of teaching staff. Tt does ot Gonstitute advics to students. Further it s not the intention of the

SC{dns'wcrs Rathér the purpose is to provide teechers with information so that they can better explore, understand
of Studies . .
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i or Use of CSSA Marking Gui 911 s in relation to any spécific trial exam question or answer. The CSSA
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CSSA to pravide specific marking outcomes for ail possible Trial HSC answers, Rather the purpose is to provide teachers with information so that they can better explore, understand

and apply HSC ‘merking requiremnents, as established by the NSW Board of Studies. R :
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assumes no liability nor ibility for the aceuracy, compl or of any Marking Guidelines provided for the Trial HSC papers. ) assumes no liability nor responsibility for the ncciacy,

and apply HSC marking requirements, 85 establishe




Question 3 (15 marks)
(&) (i) (2 marks)
Qutcomes assessed: E6

Targeted Performance Bands: E2-E3
Criteria Marks
e significant progress towards the graph 1
o correctly sketches the graph ' 1
Sample Answer:
y
4
2
% % 3 i x
-H
-4
(2) (i) (2 marks)
Outcomes assessed: E6
Targeted Performance Bands: E2-E3
Criteria Marks
e significant progress towards the graph 1
e correctly sketches the graph 1
Sample Answer:
y
%2.
4
2>
5 P 1
2
e

(a) (iii) (2 marks)
Outcomes assessed: E6

Targeted Performance Bands: E3-E4 :
Criteria Marks
o significant progress towards the graph 1
e correctly sketches the graph 1
Sample Answer:
y
ns
= 2
; e
B 4 i) H ¥ x
-2
-4
(b) (3 marks)
Outcomes assessed: E6
Targeted Performance Bands: E2-E3
Criteria Marks
e uses implicit differentiation correctly 1
o further progress towards result . 1
e determines equation of normal 1

Sample Answer:
. x* +3xy +4y° =58
2x+3xﬂ+3y+8y@= 0
dbx dx

Gx+8) Y —_@k+3y)
dx

dy —(2x+3y)
dx  (3x+8y)

At@3) Doz, L 13
dx  (6+24) 30

.. gradient of the normal :%

Hence the equation of the normal is:
30
—3==(x-2
y 502

13y-39=30x-60
30x-13y—-21=0

DISCLAIMER
The i ined in this is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of the*
CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is fa provide teachers with information so that they can better explore, understand

and apply HSC marking requirements, as established by the NSW Baard of Studies. 1
No guarnntee nor warranty is made or implied with respect 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 for the accuracy, completeness or usefuiness of any Marking Guidelines provided for the Trial HSC papers.

DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of the

CSSA to provide specific marking outcomes for all possible Trial HSC answars. Rather the purpose is to provide teachers with information so that they can beiter explore, understand
and apply HSC marking reguirements, as established by the NSW Board of Studies. B R X ]

No guarantes nor warranty is made or implied with espect fo 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 for the accuracy, com or | of any Marking Guidelines provided for the Trial HSC papers.




(c) (3 marks)
Quicomes assessed: E4
Targeted Performance Bands: E2-E3

Criteria Mark
e applies property of double root 1
e determines the double root 1
o finds correct solutions ) 1

Sample Answer:
Let P(x)=x"+3x” ~24x+28
P'(x)=3x"+6x~24=0
22 +2x-8=0
(x+4)(x-2)=0
x=—4 or x=2
P(=4)=(~4) +3(~4) ~24(~4) +28=108 %0
; ,

Lx=—4

for a double root

s not a solution

P(2)=(2) +3(2)" —24(2) +28=0

s x=2 is a solution

L P(x)= (x - 2)2 (x+5b) and by inspection b=7
- solutions are 2,2 and —7

(d) (3 marks)
Outcomes assessed: E7
Targeted Performance Bands: E2-E3

Criteria Marks
e progress towards volume of shell 1
o establishes a correct integral for volume 1
e evaluates correctly (correct numerical equivalence) L

Sample Answer: )
Consider a slice parallel to the line x =2 with thickness Ax

The slice is rotated about x =2 to forin a ¢ylindrical shell with radivs 2 —x and height x —x
Volume of shell AV =22(2—x)(x~x")Ax

1
. 1 _ J—
..V~gxn_r’10;27r(2 x)(x—x2)Ax

1

=2 _[; (2x—3x2 +x° )dx_
2

4
=27 x A
Y 4 0
1
=27 1_1+Z—(0_0+0)

z .
= 5 cubic units

DISCLAIMER
The i i ined in this d is intended for the professional assistance of teaching staff. It does not constitute advice to students, Further it is not the intention of the
CSSA to.provide specific marking outcomes for all possible Trial HSC answers. Rather the purposs is to provide tenchers with information so that they can better explore, understand
#nd apply FISC marking requirements, as established by the NSW Board of Studies, s

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 exam question or answer. The CSSA
assumes no liability nor responsibility for the aceuracy, eompleleness or usefulness of any Marking Guidelines provided for the Trial HHSC papers.

Question 4 (15 marks)

() (i) (3 marks)

Ouicomes assessed: E3

Targeted Performance Bands: E2-E3

Criteria Marks
e progress towards solution using definition of ellipse 1
e shows locus is an ellipse 1
o finds correct equation 1
Sample Answer:
z
z+ z-3
3 >

3 l

In the diagram let 3 and -3 represent the foci, S and S’, and z represent the point P
By definition of an ellipse SP+S5'P=2a.

Since |z + 3| +|z —3[ =10 then SP+S'P=10 .. locus of z is an ellipse.
Hence a=5andae=3 .. e=-§—.
b =a*(1-e’)=25 -2
25
“h=4
2 2
. Equation is I S
25 16
(a)-(i1) (1 mark)
Outcomgs assessed: E3
Targeted Performance Bands: E2-E3
Criteria Marks
e draws correct graph .. 1
Sample Answer:
Foci (£3,0) and directricies x =+ 25

10

DISCLAIMER
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(b) (2 marks)
Outcomes assessed: E4

Targeted Performance Bands: E3-E4
: Criteria Marks
o determines the sum of roots !
e shows final result 1
Sample Answer:
Pix)=x" ~24x* + B, where 4= 0 and the roots of P(x)=0 are @, B,7 and a+ f+y.
sum of roots: @+ f+y+a+f+y =24
La+fry=4 '
but o+ f+y isarootof P(x) . A —24Ax £ +B=0
ie B=A"
(c) () (2 marks)
Outcomes assessed: ES
Targeted Performance Bands: E2-E3
‘ Criteria Marks
s progress fowards solution 1
e finds the tension (correct numerical equivalence) 1
Sample Answer:
2 revolutions per second .. @ = 47 rad/sec
T = mre’
=5x0-6x16n"
=487’ N
~474N
(©) (i) (F'marks)
Outcomes assessed: ES
Targeted Performance Bands: E2-E3
Criteria Marks
® progress towards solution 1
o finds the correct answer (correct numerical equivalence) 1

Sample Answer:
T <900 ie mra® <900 ' )

5%0-6%m* <900
" <300
e 0<w<1043

But @ = 2nn where n is the number of revolutions per second

n <l—0—£z 2.7566
2n

ie approximately 2.8 revolutions per second
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(d) () (1 mark)
Qutcomes assessed: E2
Targeted Performance Bands: E2-E3

Criteria Marks
e shows correct result 1
Sample Answer:
RHS =sin( 4+ B)—sin(4~ B)
=5in Acos B+cos Asin B—(sin 4cos B—cos 4sin B)
v =2cos4sin B
(d) (ii) (4 marks)
Outcomes assessed: E7
Targeted Performance Bands: E3-E4
: Criteria Marks
e establishes correct expression for area or other progress towards solution 1
e establishes correct expression for volume or significant progress towards solution 1
® further progress towards solution 1
e finds the volume (correct numerical equivalence) 1

Sawniple Answer: !

Cross-section is an equilateral triangle with side sin 2 oosx
2
1.
Ax)= —(sm£ +cosx || sin+ cosx |sin60°
2 2 2

\/5(. x §
=——| SI1—+ COSXx
4 2
:ﬁ sin2£+25i11£c§sx+ 2

4 3 5 COS X

T

¥V =1lm

—\/-_SL sin2£+2 inZ 2
D 3 2 smicosx-x-cos x |Ax

*=0

=£I” sin® X+ 2sin Zcos x4+ cos? x |d
ol 5 5 cos” x |dx

\/?; s 3 .
= 0 5(1—cosx)+(sin7x—sin§~)+%(1+cos2x) dx

_ R 4 3x x
=— x—smx~30057+4cos—+x+

sin2x |”
2 0

3 , 4 3z 7 .bsi1i2n
—| | m—sinm——cos—- Z
P ([ ‘.v T 3cos 5 +4(:os2 7+

il

)w(o—sinO—%cosO+4cosO+O+Sh—10)
2

330 _Ej
8 3
\/5 3n—4
= %—) cubic units
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Question 5 (15 marks)

(2) (3 marks)

Outcomes assessed: E2

Targeted Performance Bands: E2-E3

(b) (ii) (3 marks)
Outcomes assessed: E4
Targeted Performance Bands: E2-E3

. Criteria - Marks
e equating to zero and solving or other progress towards result 1
e further progress towards result using (i) 1
e deduces correct result 1

Sample Answer:
Solvingcot40=0 gives 464 =%+ ke, £k=0,£1,12,...

=737
e
cot? §—6cot? O+1 -0
deot® §—4cotd
ie cot' @—6cot? @+1=0

Let x=cot® torgive x¥r—6x+1=0

If cotd46=0 =

is x=oot? n is a solution of x? —6x+1=0

(b) (iii) (2 marks)
Qutcomes assessed: E4
Targeted Performance Bands: E3-E4

Criteria Marks
»  gignificant progress towards result using (i) ) 1
¢ deduces correct result 1

Sample Answer:

Trrom (ii) the solutions to x* —6x +1=0 are x=cot’ g- and x = cot? 3

Sum of roots; cot? % +cot? 3?” =6—

. z
ie cosec?| = |1+ cosec? 3—;« ~1=6

7 3z
. cosec’| = |+cosec’| == |=38
8 8
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assumes no liabitity nor

Criteria : Marks
o establishes correct relationship or progress fowards general solution 1
o finds simplified general solutions or further progress towards solutions 1
e finds the solutions 1
S{mzpk Answer:
. 7
sinx=cos5x = cos(;—x]zcosSx
S S5x=2nmk (E - x]
2
io 6x=2nw+l or Ax=2nm i
2 2
. (4n+D)x of 3= (4n-Dm
: 12 8
For 0< @<, x=£,s—”,ﬁ,§£>7—ﬂ
27124 8" 8
(b) (i) (2 marks)
Outcomes assessed: E4
Targeted Performance Bands: E2-E3
Criteria Marks
o significant progress towards result 1
e pives correct result : . 1
Sanple Answer:
cotdf= —0?54‘9
sin46
4p_ 2 i s 4
_cos f—6co0s” Fsin ;9:1:3111 7 divide by sin' 0
4sinfcos® B~4sin’ Geosd
cos'@ Gcos’ fsin’ 0 sin' &
_sin*d sin® @ sin® @
4sinfeos® 6 _ 4sin® Acos
sin* @ sin* 9
_cot* §—6eot® §+1
. dcot®H-4cotd
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(c) (1) (2 marks)
Outcomes assessed: E8
Targeted Performance Bands: E3-E4

Criteria Marks
e correctly applies integration by parts 1
e shows the correct result’ 1
Sample Answer:
2 dv
In=f Inx)" dx u=(Inx)" —=1
1 ( ) () dx
2 2 - du n(lnx)™!
=[x(nx)"] -n{ (nx)*dx L= y=x
[x(nx)"] —n[ (nx) =
= (2(1n2)“ ~(n)")-nlI,,
=2(In2)" -nl_,
(c) (i) (3 marks)
Qutcomes assessed: E8
Targeted Performance Bands: E3-E4
Criteria Marks
e progress towards result using (i) 1
e evaluaies one integral correctly 1
® gives correct answer 1

Sample Answer:
2
1, :j (nx)' dx=2(In2)" 41,
1
I, =2(n2)* -37,

I,=2(In2)*-21,
I =2(ln2)-1,

I,= Lz(ln x)’dx

o5

= Lzldx

=[x];
=1

o1 =2(n2)-1 :

L,=2(n2)” -2{2(In2)~1)

L=2(n2)’ -3(2(m2)* -2(2(In2)-1))

I,=2(In2)* —4(2(1112)3 -3(2(n2)? ~2(2(h12)—1)))
=2(In2)* -8(In2)* +24(In 2)* —48In2 +24
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Question 6 (15marks)

(a) (i) (2 marks)

Outcomes assessed: E3, E4

Targeted Performance Bands: E2-E3

Criteria Marks
o finds correct gradient or progress towards result 1
e shows correct result 1
Sample Answer:
-y =
2x —2yx (02 =0
dx
D E
“dx oy
_sec#
tan &
. %
equation of tangent: y —tan & = 5ee (x ~sec 6?)
. tan &
ytand —tan® 6 = xsecd —sec’ @
xsecd—ytanf = (sec2 f —tan’ 49) =1
s.xsecd — ytanf=1
(a) (ii) (3 marks)
Outcomes assessed: E3, E4
Targeted Performance Bands: E3-E4
Criteria Marks
e  solves equations simultaneously or significant progress towards solution 1
o shows correct coordinates or similar progress towards result 1
o usés midpoint (or other method) to show result 1

Sample Answer:
asymptotes are y=xx
ForLon y=x, xsecl — xtanf=1
x= I S
secd—tlan g secH-—tan &
1 1,
secf—tand  secH—tan

Similarly for Mon y=-x, xsecf + xtanf=1

~1

. 1
ie xs————— andy=———"—
secd+tand

" secH+tand

1 -1
_(sec¢9+tzm6’ ’ secn9+tan€]
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1

1

+
_secO—tand _ secO+tand

midpoint x;,, 5

_ sec@ +tan & + secd

—tanf

2(5602 @ —tan®

_ 2secd
2
=secd whichisth
1

6)

e x-coordinate of P
1

_ secf—tanf secf+tand

midpoint y,, 3

_sec+tanf— sec@ +tané

2 (sec2 @ —tan®

=tand  which is th

)

¢ y-coordinate of P

P is the midpoint of LM, ... LP=PM

(a) (iii) (3 marks)
Outcomes assessed: E3, E4
Targeted Performance Bands: E3-E4

Criteria Marks
o establishes expression for one length or other similar progress 1
e establish expression for both lengths or other similar progress 1
e gives correct conclusion 1

Sample Answer:

Area AOLM = % x OLx OM since

AOLM is right-angled

'1 2 1 2
. OL = +
' ‘ (sec€~tan9) (sec@—tané’j

N

" secd—tanf

1 : -1
OM = +
secd +tand secd +
2

" secO-+tand '

1,2 AP

2
tan 6’)

‘2 secO-tanf secOH+tand

1
" sec? §—tan® 6

=1 which is independent of &
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(b) (@) (1 mark)
Outcomes assessed: ES, E9
Targeted Performance Bands: E2-E3

Criteria Marks
® gives appropriate explanation - 1
Sample Answer: -
F =mi and the forces acting on the particle are acceleration due to gravity downwards and
resistance upwards where resistance is proportional to velocity, ie —kv
cmi=mg—mky ie ¥=g—ky

(b) (ii) (2 marks)
QOutcomes assessed: E5, E9
Targeted Performance Bands: E3-E4

Criteria Marks
e progress towards solution using integration 1
e shows correct result 1

Sample Answer:
. .oav
i=g—kyie —=g—hv
& i
dt 1

dv:g—-kv

t=j$ dv
g—hv
:—%m(g~kv)+c

Whent=0,v=0 = oz_%ln(g”c ieC=%lng

1
¢ =»—;[ln(g —kv)-In(g)]

——l—ln gk
k g
Ffnd2d

g

—kt=In
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(b) (iii) (1 marlk)
Outcomes assessed: E5, E9
Targeted Performance Bands: E3-E4

Criteria Marks
o pives correct answer 1
Sample Answer:
Ast— o, e 50
Y =% ms™' is the terminal velocity
(b) (iv) (3 marks)
Outcomes assessed: E5
Targeted Performance Bands: E3-E4
Criteria Marks
e progress towards solution using correct relationship 1
o significant towards solution 1
e finds a correct expression 1
Sample Answer:
.o dy
i=v—
dx
Codv
v—=g—kv
dx &
& _g-k
dx v
dx v
dv g—hv
x= | ——dv
g—kv
IR -Gl A S
kj\g-v g—hv
1
R | -
k g-lv
v g :
=———=In(g-k)+C
P (g—k)

Initially x=0 and v=0

o:—fz—m(g)w : :

_£g
C= " In(g)
. v. &
cx=—e=(In(g — kv) - In(g))
k k
v g g v —kv
=——t=| In| —— OR x=—-———% In| £
Bl lg—kv k Kk
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Question 7 (15 marks)

(a) (3 marks)

Outcomes assessed: E2, E9

Targeted Performance Bands: E3-E4

Criteria - Marks
o progress towards result finding one case 1
o significant progress towards resuft finding several cases 1
1

e gives correct answer (correct numerical equivalence)
Sample Answer:
. a4
all rings on one finger = 4 possibilities; ¢

4 rings on one finger and 1 ring on another finger = 12 possibilities; "C‘ ’C,
3 rings on one finger and 2 rings on another finger = 12 possibilities; *C,*C,
3 rings on one finger and 1 ring on each of two other fingers = 12 possibilities; 'C, 3C2
2 rings on one, 2 rings on another and one on another finger = 12 possibilities; ', 2C,
2 rings on one finger and 1 ring on each of the three other fingers = 4 possibilities; ‘c,°C,
Total number of ways is 56.
(b) (i) (3 marks)

Outcomes assessed: E2
Targeted Performance Bands: E2-E3

Criteria Marks
e a correct circle property for progress towards result 1
o g further circle property for progress towards result 1
1

e completes the proof
Sample Answer:

Construct PO and QO
ZPOQ=2a (angle at the centre is twice the angle at the circumference; larger circle)

ZQPR=2a (angle between tangent and chord is equal to angle in alternate segment; smaller circle)
. ZTOP = &t (exterior angle of ATQP is equal to the sum of the two interior opposite angles)
. ATQP is isosceles (base angles equal)
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(b) (ii) (4 marks)
Outcomes assessed: E2
Targeted Performance Bands: E3-E4

CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose s to provide teachers with information so that they
and apply HSC marking requirements, as established by the NSW Board of Studies.

assumes no liability nor responsibitity for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers,

Criteria Marks
s identifying equal angles or similar progress towards result 1
o further progress towards result identifying relationships between angles 1
o significant progress towards result using angle properties 1
e proves correct result ) 1
Sample Answer:
R
Construct RQ and let ZRQP =0
PQ bisects ZRQO .. LPQO=0
». ZOPQ =8 (AOPQ is isosceles, equal radii)
20 +28=180" (angle sum AOPQ)
v In APQR, ZPRQ =0 given 2a +20 =180
Hence APQR is isosceles (base angles equal) with PR= PQ
Also PT = PQ (from (i)
Hence PT = PR ie P is the midpoint of RT
(©) @) (1 mark)
Outcomes assessed: E2, E9
Targeted Performance Bands: E2-E3
Criteria Marks
o shows the correci result ) 1
Sample Answer:
. a b
Assurhe —+—<2
b a
na+b<2ab = @ ~2ab+ b’ <0
e (a- b)2 <0 which is not true
P
b a
21
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(c) (i) (1 mark)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4

Criteria Marks
o applies result from (i) to show expression 1

Sample Answer:

LHS:@+b{%+%]

:axl+axl+bxl+bxl
b a b

a
:2+2+é
b a

>4 using (i)

(c) (iii) (3 marks)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4

Criteria Marks
e applies the result from (i) correctly 1
e shows progress toward the final result 1
e shows correct result 1
Sample Answer:
Using (i) three times: 5+é+2+£+£+5 >2+242
b a ¢ b a c
a+c+b+c+a+b 56
b a c
s 1+a+c+1+b+c+1+ﬂi229
c
a+b+c + a+b+c N a+b+c >0
b a - C
(a+b+c)[l+l+l 29
a b ¢
\
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Question 8 (15 marks)

(a) (i) (3 marks)

Outcomes assessed: E2, E9

Targeted Performance Bands: E3-E4

: Criteria Marks
1 e cstablishes the truth of S(1) 1
' e establishes the correct relationship between S(k) and S(k+1) 1

e deduces the required result 1

Sample Answer:
Let S(n) be the statement £ (x)=2"e™ for n>0
Consider S(1): If f(x)=¢* then f'(x)=2¢"
ie f(x)=2"e*
Hence S(1) is true
Assume S(k) is true: f¥(x)=2"e™ *
RTP: S(k+1) istrue, je prove f*(x)=2"e>
FP)=2"¢"
o [ () =¥ % 262
_okH

if S(k) is true using  *

Hence if S(k)is true then S(k+ 1) is also true. Thus since §(1) is true it follows by induction
that S(n) is true for positive integers n>0.

() (ii) (2 marks)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-L4

! Criteria Marks
1 o nses (i) for progress towards result ‘ . 1
: o detives power series ) ) 1

Sample Answer:
F@) = SO+ xS O+ O+ SO+
F)=e” and from (i) f/(x)=2e™ = f'(x)=2"e" = fr(x)=2e" = fUOx)=2%" etc

3 4
X x
Z e+ 2 2%+
31 41

+

xZ
e =€+ 2xe’ +522€0 +

2 3 4
ie ™ :1+2x+i4f—+8i+16x
21 31 41
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(a) (iii) (2 marks)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4

Criteria Marks
s significant progress towards result using (ii) 1
e finds correct limit 1
Sample Answer:
) 4> 8% 16x*
14 2x4+2x" = 14+ 2x+——+——+ +
1+2x+ 2% — e 21 3t 41
¥ = 3 5
tanx—x erJc_ngx_+ .
3 15
8216
__6 24
® 2
O ks
3 15
o4 2, )
3 3 3 "
(1 24
Pl —+—=+
35
]
-3 3
1 2
—+
3 5
4
1+2x+2x" - 3
im ———————=—=
0 fanx-x 1
. 3
. 4
(®) (i) (2 marks) -
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4
Criteria Marks
e  some progress towards result using expansions 1
o shows the result : 1
Sample Answer:
(kY3 -4k +)(k+2)= AR +12k+9—4k" -12k—8

=1
Sk +3Y > ME+T)(k+2)
Fork>0,2k+3>0and (k+1){(k+2)>0

2 2k+3> 2«/(k+1)(k+2)
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(b) (ii) (4 marks)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4

Criteria Marks
1

o some progress towards solution nsing (i) or by mathematical induction

o further progress towards establishing relationship or next induction steps 1
o significant progress towards solution using relationship or firther induction steps using (i) 1
« derives the cotrect solution !

Sample Answer:

From (i) 2(k+1)+1>24J(k+1)(k+2)
Dividing by VE+1 gives 2vk+1+ ! >2k+2

JE+1
P >2(Jk+2—\/k+l) )
1

Jk+1

C01lsider1+—1—+_1-+ +~__"_1 1
V2 3 Skl

1 1

Hence using (*) gives 1+£+‘—3—+ +—\/l’_;>2:z;l,(«/k+2 —\/k+1)
=2( —1+J§—J§+m+4n+l—J;)
( n+l —1)

2

o

&

OR

Proof by mathematical induction

Let S(n) be the statement 1+L+—1—+ +—1— > 2(\/11 +1 —l)
Jn

V2 B
Consider S(): 1>2(v2 -1) = 3>2/2 whichis true (9> 8)
Hence S(1) is true.

1-- 1 1
Assume S(k) is true: 1+ ——=+—=+ . +—=>2{JE+1-1 *
® 2 V3 Jk ( ) ®)

) 1 1 1 1
RTP: S(k +1) is true ie prove 1+ —=+~=+ ...+ —="+ >2[(JE+2 -1
(k4D prove Lt > )
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11 1 1
LHS =1+—=+—=+ ..t ——=+—=—
V2B NCRES
> 2(x/k +1 —1) - if S(k) is true using (*)
k+1
2(Ve+T-1)E+T+1

k+1
2k +1) -2k 141
= _———~——Jk_ﬁ .
_2k+3-2k+1
kel
RN ENED) —2Jk+1
Je+1
-2kt (V2 -1)
= ——\/ﬁ-—_
=2 (\/k—+—2 - l) as required
Hence if S(k) is true then S(k +1) is also true. Thus since S(1) is true it follows by induction
that S(n) is true for positive integral 7.

using (i)

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

Criteria Marks
o progress towards result by establishing contradiction or other method 1
e gives correct conclusion 1
Sample Answer:
) o1
Consider ) —=>10"

=N/
If 2(«/1'v_1~1)>10‘° -

10
VN+1>lga+1
2

10\0 2
N> —5—+1 -1 (#%)

N
From (ii) Lo JN +1-1}>10" for any integer satisfying (++)
* k=1 \/l;

1
. The result Z~—— <10" is not valid.
N

N
k=t
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