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Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

Developing Marking Guidelines Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantes or &

Question 1 (12 marks) Use a SEPARATE writing booklet.

(a) A is the point (-2, —1) and B is the point (1,5) . Find the coordinates of the

point @ which divides 4B externally in the ratio 5:2.

sin2x
Show that —————— = tanx.
®) ow e 1+cos2x

.2
(©) Solve the inequality —xl 21.
x—
o T
(d)  Evaluate sin (sm —-6-—) exactly.

] on u= In3x ]ld E——
[ (5] bstituti N
(e) Slng suDs ( 3 )2




Question 2 (12 marks) Use a SEPARATE writing booklet.
(2)  Ten students are seated around a circular table.

(i)  Inhow many ways can they be arranged?

(ify ~ What is the probability that three particular students, Gemma, Pasha

and Ricky, are not sitting together when the seats are randomly assigned.

(b) A ball in the shape of a sphere has radius » centimetres at time ¢ seconds. The
surface area is changing as the radius changes over time. At a particular time,
¢ seconds, the rate of change of the surface area is equal to the rate of change of

the radius.

Find the exact radius at this time.

(¢)  Find an expression for y in terms of x if for x>0 andy >0,

R - 7
tan lx=‘ran‘y+21«.

(d) A heated metal bar has a temperature of 1340°C when it is removed from a

furnace. Its temperature T after # minutes in a room with a constant temperature
of 25°C satisfies the equation %‘;—' = —k(T - 25), where k is a constant.

(i)  Show that the equation 7 =25+1315¢¥ satisfies this information.

(i)  The metal bar cools to 1010°C after 12 minutes.

Find how long it will take for the bar to cool to 60°C, giving

your answer correct to the nearest minute.

Question 3 (12 marks) Use a SEPARATE writing booklet.
(a) The polynomial P(x) is expressed as P(x) = @x* +x+3)0(x) + (4x - 1). 2

If O(x) leaves a remainder of 1 when divided by (x +2), show that

(x+2) is a factor of P(x).

(b)  The diagram shows an isosceles triangle 4BC, with 4B = BC. The point P
lies on AC and the point O lies on BP. A circle with centre O passes through

B and P and cuts AB at R.
4
R NOT TO SCALE
P
O
B c
Copy or trace the diagram into your writing booklet.
(i)  Explain why £RPA="ZRBP. 1

(iiy  Hence, or otherwise, prove that ABRP is similar to ABPC. 3

Question 3 continues on page 5




Question 3 (continued)
Question 4 (12 marks) Use a SEPARATE writing booklet.

(c)  The points P (2ap, apz) and Q (2aq, aqz) lie on the parabola x* = 4ay . The

equation of the tangent at the point P is y = px—ap? and the gradient of the (1) HarryandBillareina competition. Harry is the more skilful, having a

probability of —i— of winning any game against Bill.

. p+ . . . .
chord PQ is P 5 9 The point T'is the intersection of the tangents at P and .

Find the probability that Harry wins 6 games to 4, taking into account

y
that Harry wins the last game.
0(2aq,aq")
NOT TO SCALE
(b) (i) By considering the graph of y = sin™ x , or otherwise, show that
the equation sin™ x +x — Z -0 has only one real and positive root.
P(2ap,ap”). 2
)
* (i)  Taking x=0.7 as the first approximation to this root, use one
7 application of Newtown’s method to find another approximation.
Give your answer correct t0 2 decimal places.

(i)  Show that the coordinates of Tare (a(p+q), apg). 2 ()  Aseriesisgivenas S, = tan® x — tan® x + tan® x — ... where —% <x< —722
(i)  The chord PQ is also the normal at P. Show that p + ¢+ 2 =0. 2 (i)  Find the values of x for which this series has a limiting sum.

) (i)” Express the limiting sum in simplest form.

(iii) ~ Hence, or otherwise, show that the equation of the locus of T as 2
. 3
P moves on the parabola is y = —4:1 ~24.
X
3
5




tion 5 (12 ks) U SE iti ; :
Question 5 (12 marks) Use a SEPARATE writing booklet Question 5 (continued)
(a) A man, standing on level ground at 4, notices two vertical towers, BD and CF. . ) Fi
in
The foot of tower BD, B, is due North of 4 and the foot of tower CE,C,isona of (24+bx)" has the largest coefficient.
" bearing of 8 from 4.

d the range of values of b for which the seventh term in the expansion

The height of BD is & metres and the height of CE is twice the height of BD.
The angle of elevation from 4 to the top of both towers is 4. The angle of

ing in si i ion i ight line between
(¢) A particle is moving in simple harmonic motion in a straigh !
o % =a and x=—a. Its acceleration is given by i=-n’x, where x cm s its
igi i is a constant.
’fE displacement from the origin at time ¢ >0 seconds and n is a ¢
NOT TO SCALE 7

fe o I O S
(i)  Show that the velocity of the particle, v, is given by v =n’(a" ~x").

(i)  Find the extremities of the motion given that the particle has a

i - = i imum velocity i8
velocity of 6ems™ when x =4 cm and its max ty

10cms™.

(i)  Show that AC =2hcotf.

1
(ify  Find similar expressions for 4B and BC, 2
(iii)  Use the cosine rule, or otherwise, to show that 2

Scot’ f~cot’ &
4cot®

cosf =

Question 5 continues on page 8




Question 6 (12 marks) Use a SEPARATE writing booklet.

(@ (i)  Show that "C, ="C

n—k’

(ii)  Use the identity (1+x)"(1+x)" =+ x)* to show that

by (2n)
Z(;( C") - (n!)z

(b) A function is defined as f(x)=x'+x+1.

(i)  Show that f(x) has an inverse function, f “(x), for all x.

(ii)  Find the point of intersection qf Flxy and f7(x).

Question 6 continues on page 10

Question 6 (continued)

©

The position coordinates of any point on the path of a projectile at time £ 20,
in seconds, with initial velocity v ms™ at an angle of projection @, and

acceleration downwards due to gravity, g, are:

x=vtcosd and y=vtsin9—5gt2

(i)  Show that the equation of the path of a projectile is given by
2

y=xtan9—-‘§—x;sec29.
v

Nicholas throws a small pebble from a fixed point O on level ground, with a
velocity v= 710 ms™ at an angle 8 with the horizontal. Shortly afterwards

he throws another small pebble from the same point at the same speed butat a

different angle to the horizontal, o , where & < A as shown.

The pebbles collide at a point P, vertically above the point 4 on the ground,
where 04=10m and AP=15m. The acceleration downwards due to gravity

is g=9.8ms”.

NOT TO SCALE

"y

g

P

(i) Show that tana = 2 and tanf=8.

ity ~ Show that the time elapsed between when the pebbles were thrown

J650 - /50
as IT’ seconds.

w

10
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Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) Use Mathematical Induction to prove that 2n® >#* +n-+1 for positive

integers n>1.

43 1 X —X : _ 1 X X
(b) By definition coshx=5(e +e ) and smhx—-z—(e —e )

G

(=

)

(i)

(i)

(iv)

Show that 2sinhxcoshx = sinh(2x).

Show that the equation pcoshx + gsinhx = can be written as

(p+q)e”™ ~2re" +(p~g) =0 where p,qand r are constants.

The constants p, g and r are all positive and p* = ¢* +7*.

Show that the equation pcoshx + gsinhx = » has only one solution.

Solve the equation 13coshx +Ssinhx =12.

Give your answer in the form Ink, where % is rational.

End of paper
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2010 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS EXTENSION 1

Question 1 (12 marks)

(a) (2 marks)

Qutcomes assessed: PE2

Targeted Performance Bands: E2-E3

Criteria Marks
o uses correct formula for division of interval or progress using other correct method 1
e finds correct coordinates from working i
Sample Answer:
A(x,y)=(-2,—-1) and B(x,, ¥,)=(1,5); Q divides 4B externally ie min=5:-2
X :~2><—2+5><1 _ =2x=1+5%5
€7 51(-2) )
9 _z
3 K
=3 =9
.0 has coordinates (3, 9)
(b) (2 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3
Criteria Marks
e correct trigonometric substitution 1
s completes the proof 1
Sample Answer:
LHS = sin2x
1+cos2x
_ 2sinxcosx
T 1+2cos?x~1
_ 2sinxcosx
T 2cos’x
_ sinx
" cosx
=tanx
=RHS
1
DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute sdvice 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 to provide teachers with information so that they can better explare, understand

and apply HSC marking requirements, as esteblished by the NSW Board of Studies.

No guarantee nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial 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.

(c) (3 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Marks
e establishes correct quadratic or other correct significant step towards solution 1
e further progress towards solution 1
e finds correct solution 1

Sample Answer:

% >1 muliiply by (x—1)" withx=1
2x(x-1) = (x—1)
2x(x -1~ (x-1)* 20
(x-D(2x—-(x-1))20
(x-D(x+1)=0
Solution is x <~1 or x>1

(d) (2 marks)
Outcomes assessed: HE4
Targeted Performance Bands: E2-E3

6300 - 2

Criteria Marks
e gives correct exact trigonometric value 1
e correctly evaluates exact inverse trigonometric value 1
Sample Answer:
o LI a1
sin™| sin— |=sin™' | —
6 2
=
6
(e) (3 marks)
Outcomes assessed: HE6
Targeted Performance Bands: E2-E3
Criteria Mark
e rewrites the integral using the substitution 1
e finds the correct primitive 1
o gives final result 1
Sample Answer:
d d
____x_2 = ——I;— u=Imn3x
x(In3x) u
=—l+C du_1 = du:E
u dx x x
-1
= tC
In3x
2 4
DISCLAIMER

The information confained in this document is intended for the professional assistance of tenching staff. It does not constifuite 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 to provide teachers with information so that they can better explore, understand
and apply HSC marking requirements, s ¢stablished by the NSW Board of Studies.

No guarantee nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA
assumes no Hability nor responsibility for the aceuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.




Question 2 (12 marks)

(a) (i) (1 mark)

Outcomes assessed: PE3

Targeted Performance Bands: E2-E3

Criteria Marks
e pives correct result (correct numerical equivalence) 1
Sample Answer:
(n=-D!=9!
=362880
(a) (ii) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E3-E4
Criteria Marks
e significant progress towards result 1
e gives correct result (correct numerical equivalence) 1

Sample Answer:
Number of arrangements without restrictions 9!
Number of arrangements if Gemma, Pasha and Ricky sit together is 3!x 7!

If Gemma, Pasha and Ricky sit separately then:
P(all 3 separate) =1~ P(all together)
- 3Ix 7!

91

(b) (2 marks)
Qutcomes assessed: PES, HE7
Targeted Performance Bands: E3-E4

Criteria Mark
e establishes correct differential relationship or progress toward result 1
o finds correct radius from working 1
Sample Answer
dA
A=dnr? DOy
dr
dd _dd o dr
dit dr dt
dr d4d dr
=8nr—  but —=—
dt dt dt
S 1=8nr
F=—cm
8n
3
DISCLAIMER
The i 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 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 guarantee nor warranty is made or implied with respect to the application ar use of CSSA Marking Guidelines in relation fo any specific trial exam question or answer, The CSSA
assurnes no liability nor ibility for the accuracy, I or of any Marking Guidelines provided for the Trial HSC papers.

(d) (ii) (3 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
e uses information to establish value for & or other progress towards solution 1
o further progress towards solution 1
o finds the correct time 1

Sample Answer:

When =12, T=1010 ie 1010=25+1315¢"'%
985=1315¢"'%*

985 o 12

1315

12k = m[l_gl
263

()
12 (263
=0.024079...
When 7 =60; 60=25+1315¢""
35=1315¢7 094

35 _ 00241
1315

—-0.024t=In Lj
263

-1 7
t=—-—Inj —
0.024 | 263
=150.5965769... OR ¢=151.09349... if using k =0.024
. =151 minutes

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 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 guaraniee 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 usefulness of any Marking Guidelines provided for the Trial HSC papers.




Question 3 (12 marks)
(a) (2 marks)
Outcomes assessed: PE3

Targeted Performance Bands: E3-E4
Criteria Marks
e uses remainder theorem or other progress towards sotution i

e establishes correct conclusion

Sample Answer:
P(x)=(2x* +x+3)Q(x)+(4x—1)
O(x) has remainder 1 when divided by (x+2)

e 0(-2)=1

o P(-2)=(2% (-2 + (-D)+ 3)x L+ (4x(-2)~1)
=N+
=0

Since P(~2)=0 by the Factor Theorem (x+2) is a factor of P(x).

(b) (i) (1 mark)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Marks
1

o applies theorem correctly

Sample Answer:

B\/ C

AC is a tangent to the circle with diameter BP. .
- /RPA= / RBP (angle between tangent and chord is equal to the angle in the alternate segment)

6
TD%S(':LAI]\AE'R ined in this is intended for the professional assistance of tzaching staff, Tt does not constitute advice to students. Further it is not the intention of the
5 her the purpose is 10 provide teachers with information so that they can better explore, understan

CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rat

Iy HSC marking requirements, as established by the NSW Board of Studies. . o . o .
;n: :E;zntee nor wanagntyqis made or implied with respect to the application or use of CS3A Marking Guidelines in relation to any specific trial exam question Or answer. The CSS.

assumes no liability nor responsibility for the accurecy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

(b) (ii) (3 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Marks
e correctly identifies one pair of angles 1
o correctly identifies second pair of angles or other progress towards the proof 1
e completes the proof 1

Sample Answer:
In ABRP and ABPC

/BPC =90" (tangent is perpendicular to the radius drawn from the point of contact)
Z/BRP =90" (angle in a semi-circle is a right angle)

.. £BRP=/BPC

/RBP =/ PBC (PB bisects ZRBC given AABC is isosceles and BP L AC)

. ABRP is similar to ABPC (equiangular)

(c) (i) (2 marks)
Outcomes assessed: PE3, PE4
Targeted Performance Bands: E2-E3

Criteria Marks
e progress towards finding the coordinates 1
o derives correct coordinates 1

Sample Answer:
Equation of tangent at P is y = px— ap® and equation of tangent at Q is y = gx— aq’*
solve simultaneously  (p—¢q)x = a(p’ —q%)
Lo p-a)Xptq)

(p—q)
x=a(p+q)
Substitute forx: y = p(a(p+q))—ap®
y=apq
=~ Tis (a(p+q), apq)
(c) (ii) (2 marks)
Outcomes assessed: PE3, PE4
Targeted Performance Bands: E3-E4
Criteria Marks
e states the gradient of the normal 1
e equates gradients to show the result 1

Sample Answer:

The gradient of the tangent at P is p .". gradient of normal is - .
P

2 p

The gradient of the chord PQ is p*yq pra_ !

. 2
ie p+g+—=0
p

7

DISCLATMER

The information contained in this docunent 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 o 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 puarantee nor warranty is made or implied with respeot 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, completeniess or usefulness of any Marking Guidelines provided for the Trial HSC papers.




(c) (i) (2 marks)
Outcomes assessed: PE3, PE4
Targeted Performance Bands: E3-E4

e progress towards result

e establishes the correct locus

Sample Answer:

. -2
AtT x=a(p+q),y=apq and from (i) p+g=—>

Question 4 (12 marks)

(a) (3 marks)

Outcomes assessed: HE3, HE7
Targeted Performance Bands: E3-E4

nrogress towards solution

e further progress towards solution
e finds correct answer (correct numerical equivalence

Sample Answer:
o Total of 10 games — Harry wins 5 out of the first 9 and the last game

. 2
For the first 9 games consider the binomial probability of winning 5 from 9 with p= 3

47 aN\S
P(winning 5) = 9C5 (%) (%)

L0 1.z
5141 307 3
_9><7><26
=
448

T 2187

. 448 2 896
Harry wins the last game .. probability of winning 6 games to 4 is 187 X 376561

e » i istanc: hing staff, It does not constitute advice to students, Further it is not the intention «
i i ined in thi isi for the professional assistance of teaching stafl. : e ad ;
g;%ﬂon;z:?gec:;xgidrr::rtg:gdgﬁ:l::frzsli'c:: E{lgengsi%‘;c Tn‘xzﬂ HSC answers. Rather the purpose 18 to provide teachers with information so that they can better explore, uc
o "
i i Dlished by the NSW Board of Studies. . o ) . : ] .
o 1‘45(‘3‘:: mfn:;qi‘:::\‘:l?;sr’i:;si::l \:liih resyynect 1o the application or use of CSSA Mx?kag ('iuu'ielmes m.[ricl:t;on 1}10 a}[{\){ .riparélgc ;n:l r-‘;axam question of answer.
Esc;ﬂ?sn:oeﬁabﬂity nor respansibility for the accuracy, completeness o usefalness of any Marking Guidelines provided for the Trial papers.

(b) (i) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
e draws correct graph or other progress towards solution 1
e explains the conclusion 1
Sample Answer:
To solve sin™ x+x —% =0 consider the graphs of y=sin™'x and y=-x+ z
¥,
NOT TO SCALE
2
- " ;
There is only one point of intersection of the two graphs at a point where x is positive.
- 4 .
sosinT xHx— 3= 0 has only one real positive root.
(b) (ii) (3 marks)
Qutcomes assessed: PE3, HE7
Targeted Performance Bands: E2-E3
Criteria Marks
o progress towards solution using Newton’s Method 1
e further progress towards solution 1
o finds correct approximation (correct numerical equivalence) 1
Sample Answer:
- 4 1
fy=sinx+x-= o)==+l
2 V1-x
Forx, =07  f(x)= sin™ 0.7 +0.7 —12[— =-0.09539883...
1
S(x,) = ———==+1=2.40028008...
RV
. _ f(xl)
LX) T X
SF1x%)
07 - -0.09539883...
" 2.40028008...
=0.73974...
=0.74
9
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 &l 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 Studies.
No guarantee nor wa

assumes 1o liability nor responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

rranty is made or implied with respect to the application or use of CSSA Marking Guidetines in relation to any specific trial exam question or answer. The CSSA




(c) (i) (2 marks)
QOutcomes assessed: PE2, PE3
Targeted Performance Bands: E3-E4

Criteria Marks
e establishes correct relationship 1
o finds correct values (correct numerical equivalence) 1

Sample Answer:

Series is geometric with » = - tan” x, — 5 <x< —2~

For a limiting sum |r} <1, {e consider ~I<—tan* x <1
If ~l<—tan®x <1 then 1>tan®x>—1,je —l<tan®x <1
Since tan’x 20, solve 0 <tan’x <1 forx

s . . z T
tanx is an increasing function for 5 <x< 3

and tan [%) =-1, tan(0) =0, tan[ir—) =1

. z 7
ie for _Z<X<Z’ O<tan’x <1

I T T
... for a limiting sum =2 <x< Y

(c) (ii) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-FE4

Criteria Marks
e applies correct formula 1

e correctly simplifies the expression 1

Sample Answer:
s, =2
1-r
tan® x
1- (—tarl2 x)
_ tan’x
T l+tan’x
_tan’x
Tsec’x
_sin’x

0052 X

X COS2 X

=sin’x

10 !

DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to stud iti intenti
0 i : i | . S ents. Further it is not the intention of th

CSSA to provide specl:lﬁc mﬂ{hng outcomes for all possible Trial HSC answers. Rather the purpose is fo provide teachers with information so that they can better explore, undersl;
and apply HSC marking requirements, as established by the NSW Board of Studies. ’
No guarantee nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to an i i i

2 1o ade ¢ y specific trial exam quest A N
assumes no liability nor responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Tn'alpHSC Papers. Auestion of answie. The €5

(a) (i) (1 mark)
QOutcomes assessed: PE2, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
o derives correct result 1
Sample Answer: E
2h
In AACE, t: =— = AC=2hcot
B mp="c heotf ; 2%
A C
(a) (ii) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E2-E3 )
Criteria Marks
e derives correct result for 4B 1
e derives correct result for BC 1
Sample Answer: D
In A4BD, tanﬂ=i = AB=hcotf
4B h
Also BC=DF A B B
In ADEF, tana = Jl— = DF =hcota
DF
.. BC=heote
(a) (i) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4 )
Criteria Marks .
e applies the Cosine Rule to correct triangle 1
e shows correct result 1
Sample Answer:
In AABC
AC? + AB* - BC?
cosff=—-o—"——
24Cx AB
_ 4k cot? f+ k2 cot® f— h: cot’
4h% cot® B
_ 5K cot? f— K’ cot’
4h* cot®
B K (5cot? B~ cot’ @)
4h% cot? B
B (5cot? f—cot’ @)
4cot?
11
DISCLAIMER

The information contained in this docurnent 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 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 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 accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.




(b) (3 marks)
Qutcomes assessed: PE2, HE3
Targeted Performance Bands: E3-E4

Criteria Marks
o establishes correct terms or coefficients for comparison or other progress towards result 1
e significant progress toward the result 1
e finds correct values (correct numerical equivalence) 1
Sample Answer:
Consider the 6", 7" and 8" terms of the expansion of (2 + bx)"
1 6 5
T, = "Cyx 2° x (bx)
1 5 6
T, ="Cyx 2 x(bx)
11 4 7
T,= C,x2" x(bx)
Take coefficients of T, and T;, and compare to T,
Consider T, > T; ie 11y x2° xb® > 'Cy x 2% xb®
o'y
b>—2—=7
e
6
Similarly for 7, > T ie 'Cyx 2> x B¢ > 11, x 2" x b’
n
C,x2
Sob< ——”6—~ =28
B C'7
.. seventh term has the largest coefficient for 2 <5< 2.8
(c) (i) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E2-E3
Criteria Mark
o uses correct formula or progress using other correct method 1
o establishes correct result 1
Sample Answer:
df1
| = |=-n’x
dx\2
1 -nx?
—y? = +C
2
at x=a, v=0 since velocity is zero at the extremities
2.2 2.2
-na na
0=——+C = C=
2
1 -w’x* nld®
-y = + iev? =n’a’ —n"x*
2 2 2
oV =nt(a~x7)
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(c) (i) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
o uses correct substitutions or other progress towards result 1
e finds correct values 1
Sample Answer:
v=6whenx=4 = 36=n"(a’-16)
maximum velocity is at the centre of the motion
s v=10whenx=0 = 100=nr’d’
solving simultaneously = 36 =100-16n"
16n* = 64
=4
hence a* =25
. extremities of motion are a=5 and a=-5
Question 6 (12 marks)
(a) () (1 mark)
Outcomes assessed: HE7
Targeted Performance Bands: E2-E3
Criteria Marks
o correctly justifies the result 1
Sample Answer:
N n! M n!
Ckﬁk!(n—k)! C"_k~(11—k)!(71~(n—k))!
n!
T (n=k)ik!
G ="C
13
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(a) (ii) (2 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e consider terms in binomial expansion or other progress towards solution 1
e establishes the result 1

Sample Answer:
. . . 2
Consider terms in the expansion of (1 +x) "

Tk_H - chk 12!1-—k Xk
— ZHCk xk
'
coefficient of x* is: 'C, )L
n! (2n - n) !
_(@2n)!

(n)
Consider the expansion of (1 + x)" (1+ x)"

Lo 2V (L4 5V =[7C. + "Coxt "Cox? 4 o4 "C_ x4 "Cx" X[ "Cy + "Ct "Cpx” ok "Cy x4 X
0 i 2 n-t d ] 1 2

n-1

- . e R 5o n neon ne o neon
coefficients of x" are: "C,"C, +"C,"C, +"C,"C\y +oe+ "C, "C, +"C, "Gy

:(”Co )2 + ("C1 )2 +("C2)2 + o Jr("C"_l )2 +("C”)2 using (i)
n )
=2(e)
k=0
. n n 2 . . . I 2 (2”)'
= Since (1+x)" (1+%) =(1+x)" equating coefficients gives Z( Ck) = )
¥=0 ;
(b) (i) (1 mark)
Outcomes assessed: HE4
Targeted Performance Bands: E3-E4
Criteria Marks
o differentiates or other method to explain correct conclusion 1

Sample Answer:
F@)=x+x+1
F(x)=3x" +1>0 for all x since ¥ 20

- f(x) is monotonic increasing and thus has an inverse function, f~'(x), forall x.
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(b) (ii} (2 marks)
Outcomes assessed: HE4
Targeted Performance Bands: E3-E4

Criteria Marks
e identifies that curves intersect on y =x or other progress towards result ' 1
s finds correct point of intersection 1

Sample Answer:

F(x) and f7'(x)intersect on y =x

. solve x> +x+1=x

¥ +1=0
x* =1
x=-1

. Point of intersection is (-1,—1)

(c) (i) (2 marks)
QOutcomes assessed: HE3
Targeted Performance Bands: E2-E3

Criteria Marks
e progress towards result 1
s shows correct result 1
Sample Answer:
x=vtcosd
x
L=
veosé

. ; , 1
substitute into y=vtsiné— 5 ot

1 2
y ~——x—(vsim9)~5g(—’f———]

vcosf veosd

g’

=xtanf ——>—5—
2 cos® @

2

X
:xtanﬁ———g —sec’ 0

v

I
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() (i) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
e progress toward solution 1
o substitutes and simplifies to obtain desired result 1
Sample Answer:
At the point P, x=10, y=15 and given g=9.8, v= 710
o 0.8(10)’
Using (i) 15= 10><tzuu9——(—)2—sec2 [
2(710)
15= IOtanﬁ—M(l +tan’ 0)
2%49x10

15=10tan§ ~1—tan’ 0
tan> @ ~10tan 0 +16 =0
(tan¢9~8)(tanr9—2)=0
stanf=8or tanfd=2
since ¢ <, tanf=8 and tana =2

(c) (iii) (2 marks)
QOutcomes assessed: HE3, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e significant progress towards solutions 1
e shows correct solution 1

Sample Answer:
Consider the two paths and find time travelled to reach P

Pebble 1: v:7m, O=p, tanf=8 and x =10
- 10 :105ec[]
7\/1_6cos,5 7410
<1046
7410
/650

and sec’ f=1+tan’ =65

7
Pebble 2: v:7\/Ia, f=q, tana=2 and x =10
10 _10sece

= =" and sec’ @ =1+tan’ @ =5
? 7J10cosa 7410
V50

7
_ J630 ~+/50
7

2

4 —t, seconds
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Question 7 (12 marks)

(a) (3 marks)

Outcomes assessed: HE2

Targeted Performance Bands: E3-E4

Criteria Marks
e establishes the truth of S(2) 1
e establishes the correct relationship between S(k) and S(k+1) 1
o deduces the required result 1

Sample Answer:
Let S(n) be the statement 22 >nt+n+1 for n>1

Consider S(2): 2x2* =8 and 2° +2+1=7
ot >nt+n+1forn=2 and hence S(2) is true

Assume S(k) is true: 2k* > k> +k+1 *
RTP: S(k+1) is true, ie prove 2(k+ D> (k+ D+ (k+1)+1
2k +1)7 =2k + 4k +2

SE 4 k+14+4k+2

=k 42k 143k +2

=(+17 + (e +D+1+ 2k
220+ 1) > (k+1) +(k+1)+1 since k>0
Hence if S(k) is true then S(k+1) is also true. Thus since S(2) is true it follows by induction
that S(») is true for positive integers n>1.

if S(k) is true using *

(b) (i) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
o substitutes correctly 1
e shows correct result 1

Sample Answer:
1/, 1/,
coshx==(e' +e™) and sinhx==(¢" ~e™
S(e+e) S(e=e7)
LHS = 2sinh xcosh x

=2x~;—(e“' +e“‘)x%(e"' —e""')

=sinh(2x)
- = RIS
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(b) (ii) (2 marks)
Ouicomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
o establishes correct equation using given substitutions 1
e shows correct result 1

Sample Answer:

1/, 1/ . )
coshx+gsinhx=# and coshx==(e* +¢™) and sinhx=—|e" - g

px%(e‘%—e“‘)—l—qx%(e“—e"‘):r

pe pe” qe ge
2 2 2 2

& 1
Spra)top-a)=
ez"(p+q)+(p—q):2re“'

(p+q)ez"'—2re“'+(p—q)=0
(b) (iii) (3 marks)

Qutcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e recognises that the equation is a quadratic or other progress towards the solution i
o uses the discriminant or other progress towards the solution 1
o establishes correct conclusion 1

Sample Answer:
From (ii) the equation pcoshx+gsinhx=r is equivalent to

(p+q)e™ —2re" + (p—¢)=0, which is a quadratic in &'
A=4r*—4(p+a)p-
=4r7 —4(p* - ")
=407 - p’ +q")
=0 sincep’=q’+7r’
. the equation has only one solution
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(b) (iv) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
o establishes the correct equation or other progress towards solution 1
e finds the correct solution 1

Sample Answer:
For the equation 13coshx +5sinthx=12 = p=13, g= 5 r=12

s (prq)e” —2re +(p—q)=0 becomes 18¢™ ~ 24" +8=0

ie solve 9™ —12¢* +4=0

(3¢ -2) =0
3e" =2

. 2
& ==

3
x=]n(g)

3

OR

Let ¢ =y iesolve 9y’ —12y+4=0
(3y-2)'=0
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