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Centre Number
Total marks — 120
Attempt Questions 1-10
[ ‘ l | l ’ I ’ I ] All questions are of equal value.
Student Number L
Answer each question in a SEPARATE writing booklet.
Marks
Question 1 (12 marks) Use 2 SEPARATE writing booklet,
Aggggﬂ:—'ll'ﬁ) ?\JEgI?xg\?VRSYO%?TECWkEES @ The radius of Uranus is approximately 25 559 000m. Write the number 2
in scientific notation, correct to two significant figures.
2007
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION : ; 1
®) Given that x =+/5 +2 evaluate x+—. Leave your answer in exact form., 2
Mathematics x
Morning Session 3a-1 -2 .
Monday 13 August 2007 © Express ———( a4 ) ___(a 3 ) as a single fraction in its simplest form. 2
General Instructions @ Find a primitive of 5+ cosx. 2
¢ Reading time — 5 minutes
* Working time — 3 hours - ¥ Total marks — 120
e Write using blue or black pen (® Find the values of x for which lx—2[£3. 2
. Bbaid—approved calculators may be e Attempt Questions 1-10
used ¢ All questions are of equal value ,
e A table of standard integrals is . . .
provided.on the back p ag; o @ Solve the pair of simultaneous equations. 2
* All necessary working should be ' 3x+y=6
shown in every question 65-2y=—8
¢ Write your Centre Number and
Student Number at the top of this
B bage
Disclaimer

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

oaly to be obtained from the NSW Board of Studies.
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Marks Marks

Question 2 (12 marks) Use a SEPARATE writing booklet. Question 2 (continued)
(2) In the diagram, 4BCDis a quadrilateral. The coordinates of 4, B, C and (®)
Dare (3, 4), (6,—1), (0,—5)and (x,0) respectively.
(,4) 6.1 (0-5)ana (s0) respecively y , .
NOT TO SCALE
yi
A4 -
NOT TO SCALE i 7
M L
=~ Do\ O x
B(6,-D) The diagram shows a quadrilateral JKLM, in which JK is parallel to MZ,
- JM =JK, KM =KL and ZKLM =42°.
Nis a point on JK produced.
-5
@ Copy or trace this diagram into your writing booklet.
(i) Find the size of ZLKM . Give reasons for your answer. 2
@ Calculate the length of BC. Leave your answer in exact form. 1 (iii) Hence, or otherwise, find the size of ZMJN . Give reasons 2
for your answer.
(i) Show that the gradient of 4B is —% . 1
(ii)  Find the x-coordinate of D such that 4B is parallel to DC. 1 A
End of Question 2
@{iv) Show that the equation of the line 4D is 2x—3y+6=0. 2
) Find the perpendicular distance from C to 4D. Leave your 2
answer in exact form.
(vi)  Hence, or otherwise, find the area of the quadrilateral ABCD. 1

Question 2 continues on page 4 '




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

Marks
Question 3 (12 marks) Use a SEPARATE writing booklet.
) Differentiate with respectto x: (@
@ y=(e"+3)4. 2
(i) F)= ks 2 ()
tanx
®) Find:
. e .
@. 2.5 2
.. 2
(i) j e dx. Leave your answer in exact form. 2
0
©
: EP NOT TO SCALE
8cm 343 cm
R ‘ 0 ©
pcm
Find the value of p in exact form. ) 2
@
2 ©

@ Given that sin 8 =% and tan @ < 0, find the exact value of cosé :

An infinite geometric series has a limiting sum of 24.

If the first term is 15, find the common ratio.

In the diagram, CD is parallel to AB and DE is parallel to C4.

AC=15cm, AB=22cm, CD =8 cm and BE=12 cm.

A
NOT TO SCALE
22 cm 15 cm
E
C
B 12 cm
8 cm

@) Prove triangle ABC is similar to triangle DCE.

(ii) Hence find the length of BC.

Find the equation of the normal to y=¢°** at the point where x=—72£.

Solve +3tand +1=0 for 0< <27,

o and B are the roots of 3x” +9x+1=0.

Find the value of 48 + 4’ 4.

Marks




Question 5 (12 marks) Use a SEPARATE writing booklet.

@

®)

©

Consider the function f(x)=x*—x*—8x-3.

@ Find the coordinates of the stationary points of the curve
y=f(x) and determine their nature.

(i) Sketch the curve, clearly labelling any stationary points and
the y-intercept.

(iii) For what values of x is the curve decreasing?

Two urns contain green and red marbles. Urn A contains 6 green and 3
red marbles while Urn B contains 4 green and 7 red marbles. A person
selects either of the urns at random and chooses two marbles without
replacement from their selected urn.

Marks

® Determine the probability that the person chooses 2 green 1
marbles from Urn B?
(ii) Determine the probability that the person selected at least one <2
green miarble from Um B?
Yy
y=20-2x y=2x"
) NOT TO SCALE
0(10,0)
O x
!
The diagram shows the cubic y = 2x> and the line / with
equa_tion y=20—2x for x>0 intersecting at the point P, in the first
quadrant. Q is the x-intercept of the line / with coordinates (10, 0).
") Show that the co-ordinates of the point P are (2, 16). 1
(ii) By considering the sum of two areas, find the shaded area. 2

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

o 1
C)] Evaluate ) w?.Leave your answer in exact form.
w=0

(b) With the drought ever worsening, James and Theodore design a
counting generator that can simulate the number of rain drops per
minute that fall over a river during a storm.

The rain drops falling per minute forms the series
1+143+9+23+..

with the nth term given by the formula R =1-2n+2".

@ Verify that 115 is a term of this series.

(i) Find the total amount of rain drops which fall over the river in
the first twenty five minutes.

(iii) If the surface area of the river is 250 m” find the average
rainfall per cm® over the first twenty five minutes.

Question 6 continues on page 9

Marks




Marks
Question 6 (continued)
(c) 6] Copy and complete the following table into your writing 1
booklet, correct to 3 decimal places where necessary, for the
curve y =x*log, x
X 2 2.5 3 351 4
Y
@) Use Simpson’s rule with 5 function values to find an 2
4
approximation to J. x*log, x dx.
2
(d) A set of three concentric circles with centre O and radii 3.5 cm, 9 cm
and 12.5 cm is drawn below. The outer arc length of 4B is 22.5 cm.
NOT TO SCALE
22.5cm
) Calculate the size of the reflex angle 4OB. G1ve your answer in 1
radians. .
2

(iD) Calculate the area of the shaded region.

End of Question 6

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

®

®

The population P of Sydney rose from 1 million at the beginning of 1980
to 1.7 million at the beginning of 1990.

Assuming natural growth, P =10°xe" where ¢ is the time in years since
the beginning of 1980 and % is a constant.

(i)  Show that % =kP satisfies the equation P =10° x¢*.

(i)  Find the value of k, correct to three decimal places.

(i)  Find the population of Sydney at the beginning of 2007, correct to
three significant figures.

(iv)  The population of Sydney’s sister city Guangzhou in China at the
beginning 0f 2007 was 8.5 million.

In what year will the population of Sydney reach the population of
its sister city Guangzhou?

Another sister city of Sydney is San Francisco. Sydney City Council
decides to build an art gallery in San Francisco to allow local Sydney
artists to exhibit their work.

The loan required to build the art gallery is $P with interest charged at an
introductory rate of 6% p.a. for the first three months. The loan is to be
initially repaid in equal monthly repayments of $4 000 over 3 years and
interest is charged monthly before each repayment.

Let $4, be the amount owing by Sydney City Council at the end of the
nth repayment

@ Find an expression for 4, .

()  Show that 45 = P(1.005)° ~4000(1+1.005+1.0052).

At the end of three months interest rates rise to 9%p.a. and the loan is to be
repaid in total in equal monthly repayments of $4 800 for the next 2.75
years.

(i)  Ifthe loan’s interest rate is fixed at 9%p.a. for the remainder of the
loan, find the value of $P.

10
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Question 8 (12 marks) Use a SEPARATE writing booklet. Marks
(@) Evaluate xﬁfo smx 1
x
(b) The displacement of a particle is given by:
x=r—4log (r-1)+5, t>1
where x is in metres and ¢ is in seconds.
@ Find the exact displacement of the particle when = 4. 1-
(i)  Find an expression for v and hence find when the particle comes to 2
rest.
(ii)  Show thatthe acceleration remaing positive for ¢ > 1. 2
(iv)  Find the distance travelled by the particle between the times the 2
particle comes to rest and £ =4,
(© The shaded region bounded by the graph y = 1—1— for x<1, the line y=2
-x
and the y-axis is rotated about the y-axis to form a solid of revolution.
NOT TO SCALE
® 2
(i)  Find the volume V, of the solid formed. 2

11

Marks

Question 9 (12 marks) Use a SEPARATE writing booklet

(@

®

©

Consider the function g(x)=

-1

(1] Show that g(x) is an even function. 1
(i)  State the domain of y = g(x).

Consider the trigonometric function y=1-3cos2x.
6] State the amplitude of y=1-3cos2x. 1
(i)  Draw a neat and accurate graph of y =1-3cos2x for 0<x<r. 2

(iii)  On the same diagram accurately draw the graph of y =x+1. 2
Hence determine the number of solutions to the equation
x+3cos2x =0 over the domain 0<x< 7.

Helen is training to compete in a mini triathlon. The course she practises on
consists of three legs which starts at § and finishes at F. The firstlegis a
straight line swim from S to a point X, The second leg is a bike ride from X’
to Y along a straight road OY and the final leg is a jog from Y to F around a
circular path. The perpendicular distance from Sto O is 2km while the
distance OYis 4km.

Helen can swim at 6kmv/h, bike ride at 12km/h and jog at 8km/h.

NOT TO SCALE

4km

(i)  Ifthe distance OX = a km, show that the time 7'that it takes Helen to 2
complete the three legs is given by

4a® +4-2a+8+37)
T= o hours.

(i)  Find the value of a that will allow Helen to minimise the time taken 3
to complete the three legs of her practise course.

12




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

6] A rural water dam is to be empted by means of a control valve. The valve
operates so that the volume of the water , ¥ litres , remaining in the dam
varies with the time , # minutes, according to the equation

—d—K =-pbt, where b is a constant.
dt
6] Initjally the dam contains 250 000 litres of water. 2

Show that after # minutes ¥ =250 000 — %bﬁ.

{(ii) Ifb = 0.431, at what rate will the dam be emptying when 2
V=85 000 litres?

) In the diagram below, 4BCD is a square of side 15 cm leaning against a
wall at an angle & to the vertical and as well to the ground XY.

NOT TO SCALE

(i)  Show thatBD =152 cm. - e

(ii)  Hence by using triangle DBE, prove that the perpendicular 2
distance of B from the line XY is 15v/2 sin(%wt 6’) .

(iii) By using triangles DAG and BFA, find an expression for the length 3
of FG.
(iv).  Hence, prove that sin§+cosf = V2 sm(% + 6'} . 2
End of Paper

13




(b) (ii) (2 marks)
Outcomes Assessed: P3; P4
Targeted Performance Band: 3-5

Criteria Marks
o Identifies ZBDC and correctly expresses the sine ratio 1
®  Deduces the correct result S 1
Sample Answer
£BDC = % (diagonals of a square bisect the right angle)
. (7 BE (T
ssin =+ |=—— -~ BE=15J2xsin| =+8] ...... o
()0 ()
as required.
(b) (iii) (3 marks)

Outcomes Assessed: P3, P4
Targeted Performance Band: 3-6

Criteria Marks
e  Correctly shows AG =15cosf . 1
e Correctly shows AF =15sin8 e 1
o Finds the correct expression for FG 1
Sample Answer V
In AAGD, 0059=% = AG=15c0s8 ...... @
AAFB, sin6=% = AF=15s00 ... ®
@+
AG+ AF =15sin0+15cos8
o FG=15(in8+cosd) ... @
(b) (iv) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Band: 2-4
Criteria Marks
o Identifies BE = FG and correctly equates suitable equations 1
¢ Deduces the correct result 1

Sample Answer
Weknow BE = FG and from @ and ®

2. 15(sin 6 + cos6) = 15v2 sin(%+ 9)

. sinf+cosf =2 sin(% + 9] as required.

24

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
CSSA tfo provide specific mariing outcomes for all possible Trial HSC answers. Rather the purpose is fo provide teachers with information so that they can better explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee or 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 liabiliy or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

OLIC SECONDARY SCHOOLS ASSOCIATION
HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS — SUGGESTED SOLUTIONS

* These marking guidelines show the criteria to be applied to responses along with the marks to
be awarded in line with the quality of responses. These guidelines are suggested and not
prescriptive. This is not intended to be an exhaustive list but rather an indication of the
considerations that students could include in their responses.

Question 1 (12 marks)

(2) (2 marks)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria ) Marks
e Correctly expresses in scientific notation , 1
e Correctly rounds to TWO significant figures. 1

Sample Answer

25559000=2.5559x10"

=2.6x10" m (2 significant figures)

(b) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Marks
e  Correctly write the conjugate and expands to get the denominator OR the 1
numerator correct
e  Simplifies to give the correct answer 1
Sample Answer

J5 1 J5-2

+2 =

X e
s+2 f5-2

= 5+2+(EJ
5-4

= 5+2+J5——2
=245

DISCLAIMER
Tchs'gxf?ormahop contaiqed in this document is intended for the professiona) assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of
= EHEYZ:;’S specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can befter explore,
Qe Orapply HSC marking requirements, as established by the NSW Board of Studes.
es na g, 2nanty is made or implied with respect to the application or use of CSSA Marking Guidefines in relation to any specific trial exam question or answer, The CSSA
ty or responsibily for the acouracy, or of any Marking Gui provided for the Trial HSG papers.
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(¢) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

(f) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria

Criteria

Marks

e  Correctly expands the numerator, having found common denominator

e Correctly evaluates xory

o  Simplifies

Sample Answer
(3a—-1)_ (a-2)

4 3
_3Ba-1) 4(a-2)
T 12 12
_9a-3- 4a+8
- 12
_ 5a+5
T 12
_5(a+1)

T 12
(d) (2 marks) ‘

Outcomes Assessed: P3, P4

e Correctly evaluates both xand y

Targeted Performance Bands: 2-3
: Criteria

o  Correctly integrates 5

Sample Answer

6x+2y=12

6x—-2y=-8

adding both equations
12x=4

1
Ly=5 nx==,y=5
y 37

Question 2 (12 marks)

(a)() (1 mark)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

o  Correctly integrates cosx

Criteria

Mark

Sample Answer
=5x+sinx+c

(e) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

e Correctly finds the length of BC. -

Criteria

e Gives ONE correct answer

e  Gives the second correct answer

Sample Answer

Sample Answer

BC =6 +4*
=52
=213

(a)(ii) (1 mark)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

d

Criteria

Mark

e  Correctly shows the gradient is —g

Sample Answer
m=2=CD_ 5
3-6 3

3

DISCLAIMER

The information coniained in this document is intended for the professional assistance of teaching staff. [t does not consfitute advice fo students. Further it is not the intention of
CSS$A 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 or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in refation to any specific trial exam question or answer, The CSSA

assumes no liabifity or responsibility for th Y, or of any Marking Guidelines provided for the Trial HSC papers.




(a) (iii) (1 mark)
Outcomes Assessed: P3, P4, P5
Targeted Performance Bands: 2-4

Criteria

e Correctly finds the value of the x co-ordinate of D

Sample Answer

x
S5x=-15
sx==3
(@) (iv) (2 marks)

Outcomes Assessed: P4, P5
Targeted Performance Bands: 3

Criteria Marks

o Correctly determines the gradient of AD 1

o  Correctly substitutes into the equation of a line to show 2x—3y+1=0 1

Sample Answer

n

Gradient of AD=2=0_%4_
+3 6

w
Wi

y=4=2(x-3)

3y-12=2x-6
S 2x-3y+6=0

(@) (v) (2 marks)
QOutcomes Assessed: P4, P5
Targeted Performance Bands: 2-4

Criteria -| :Marks

e Correctly substitutes into the formula 1

e Correctly determines the perpendicular distance in exact form. 1

Sample Answer

1 distance = &3"\/_995_)*'6‘_

21
N

4

DISCLAIMER .
The information contained in this document is intended for the professional assistance of feaching staff. it does not consfitute advice to students. Further it i intenti

r n s n r the pr 3 - Further it is not the intention of
CSBA fo provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can befter explore,
understand and apply HSC marking rgqun:emer_ﬂs, as established by the NSW Board of Studies. . '
No guaranteg or mw is me_xqe_ orimplied with respec‘tn? the application or use of CSSA Marking Guidefines in relation to any specific trial exam question or answer. The CSSA
assumes no liability or resp for the aocuracy, complete oru: of any Marking Guidelines provided for the Trial HSC papers. -

(@)(¥i) (1 mark)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Mark
e  Correctly determines the area of the quadrilateral 4BCD ) 1
Sample Answer
A=bh
21
= ZJE X e
NE)
=424
(b) (ii) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Band: 2-4
Criteria Marks
e Correctly determines the value of ZLKM 1
e  Gives correct reasoning for the value of LZLKM 1

Sample Answer

ZKMIL = ZKLM = 42° (base angles of isosceles triangle)
LLKM +42+42=180 (angle sum of triangle equals 180°)
- ZLKM =96° -

(b) (iii) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Band: 2-4

Criteria Marks
e Correctly determines the value of ZMJN . 1
e  Gives correct reasoning for the value of ZMJN . 1

Sample Answer

LJKM = ZKML (alternate angles in paralle] lines, JK| ML )

~ LIKM =42° ‘
ZJIMK = £JKM (base angles of isosceles triangle)
- ZMJN =42+ 42 =84° (exterior angle of a triangle is equal to the sum of the two interior

opposite angles).

5
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Question 3 (12 marks)

(@) () (2 marks)

QOutcomes Assessed: P7, H5
Targeted Performance Band: 2-3

Criteria

e Correctly uses the chain rule of differentiation but has ONE mistake in
calculation

e Correctly finds the answer

Sample Answer

%: e +3f. e
=4¢* (e" + 3)3

(a) (ii) (2 marks)

Qutcomes Assessed: P7, H5
Targeted Performance Band: 2-4

Criteria . Marks

e Correctly uses the quotient rule of differentiation but has ONE mistake in 1
calculation

e Correctly finds the answer 1

Sample Answer

_ 2xtanx—x"sec’x

') P

(®) () (2 marks)
Outcomes Assessed: H3, H5
Targeted Performance Band: 2-4

Criteria Marks

e  Gives an correct logarithmic primitive but has ONE mistake

e.g. log, (x3 —5h+e 1
e Finds the correct answer 1
Sample Answer
1 J 3x?
3) x*-5

=§loge(x3 -5+e

6
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The information contained in this document is intended for the professional assistance of teaching siaff. It does not constitute advice fo students, Further it is not the intention of
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(b) (ii) (2 marks)
QOutcomes Assessed: H3, H5
Targeted Performance Band: 3-4

Criteria Marks
o  Finds the primitive — e but has an error in calculating the integral 1
s Correctly applies the Newton-Leibnitz formula to obtain the correct answer in 1

exact form
Sample Answer
2 2
1 1 e’ -1
=y = <P =1
frraee Lo o] odr e

(c) (2 marks)
Outcomes Assessed: P3, HS
Targeted Performance Band: 2-4

Criteria Marks
o Correctly substitutes into the cosine rule 1
e Correctly evaluates the answer, in exact form. 1
Sample Answer
pr=8 +(3s/§)z —2x8x343x cos%

=64+27—2x3J§x8x_‘/2§
=19

p=\/§ cm
(d) (2 marks)
Outcomes Assessed: P4, H5
Targeted Performance Band: 3-4

Criteria Marks
e Determines the correct ratio, using right angled triangles 1

1

e  Correctly determines the quadrant in which cos & lies.

Sample Answer
By Pythagoras® theorem, BC'= 4
The angle lies in the second quadrant.
.cosf = 4
5 3 o 5
[}
4
7
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Question 4 (12 marks)

(@ (2 marks)

Qutcomes Assessed: H5
Targeted Performance Band: 3-4

Criteria

e  Writes the limiting sum formula with correct @ and S

s Gives the correct answer

Sample Answer
s =-2
® 1-r
24 15
1-r
24(1-») =15
3
r ==
8
(®) (i) (2 marks)

Qutcomes Assessed: P2, H2
Targeted Performance Band: 2-4

Criteria Marks
o Shows that Z4CE = ZCED (alternate £'s, AC|| ED) or equivalent 1
e Correctly completes proof using equiangular triangles -1
Sample Answer
In triangles ABC and DCE

ZACB = LDEC (alternate /'s, AC|l ED)
LABC = /DCE (alternate £'s, AB| CD)
.. LBAC=/CDE (third angle )

. AABC is similar to ADCE (equiangular)

8
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(b) (i) (2 marks)
Qutcomes Assessed: P2, H2
Targeted Performance Band: 3-4

Criteria Marks

e  Gives correct proportion statement EC_38 1
THECLPIOP BC 22
e  Gives the correct answer 1
Sample Answer
CE_DC
BC 4B
CE 8
12+CE 22

Let CE be represented by x

22x =8(12+x)
x=6é
7

Lengthof BC=12+x, .. BC=18§ cm
(c) (2 marks)

Outcomes Assessed: P6, H3, H5
Targeted Performance Band: 2-4

Criteria Marks
e Correctly finds the gradient of the normal 1
e  Correctly substitutes the values for x and y into the point/gradient formula to 1
find the equation of the normal

Sample Answer

z
N cosS—
= o % =—(sinx)e”™” — At x = %,% = —(sin%)e 2=-limp=-1..my =1

At x=§, y=1 .'.(%, 1) is the point on the curve

". equation of normal is given by y—1=1(x— g)

9
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(d) (2 marks)
Outcomes Assessed: P4, H5

Targeted Performance Band: 2-4
: Criteria

e Gives ONE correct answer in radians
o Gives TWO correct answers in radians.

Sample Answer
-1
3tanf+1=0 stanf=—=
B 5
Basic angle is % (Rirst Quadrant).
9= 5_”,11_” 0<8<2z
6 6
(e) (2 marks)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Marks
o Correctly writes down the sum and product of the roots 1
e Gives the correct answer. 1

Sample Answer

32 +9x+1=0, @+f=-3 and aﬁ%
40f® + 4o’ f=4af(f+ )
i
=4x=x (-3
33
=4
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Question 5 (12 marks)

(a) (i) (3 marks)

Outcomes Assessed: P7, H6
Targeted Performance Band: 3-5

Criteria Marks
e Finds the stationary points 1
e  Finds the pature of ONE stationary point . 1
e Finds the nature of the other stationary point 1

Sample Answer

f(x)=x*—x*—8x~3 .. fi(x)=3x"-2x-8
For stationary points f/(x)=0 .. Bx+4)x-2)=0 ..x= —g or x=12

». the stationary points are (—g, 3%) & 2,-7)

Also for the nature of the stationary points, f"(x) =6x-2
4 ., 4 4 _14) . . .
At x=—-3— , f (—§)=-10<0 -—5,35 is a MAXIMUM stationary point

At x=2, f"(9=10>0 .(2,-7) is a MINIMUM stationary point
(a) (ii) (2 marks) b
Outcomes Assessed: P6, H6, H7, H9
Targeted Performance Band: 3-5

Criteria Marks
e Draws the correct cubic curve 1
o Plots all important points ' 1
Sample Answer
3 2 y
f(x)=x" -x"-8x-3 A
4 14
=3
( 3 27)
/\ 0 .,
x
3
-7
1y @
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(2) (iii) (1 mark)
Outcomes Assessed: P6, H6, H7
Targeted Performance Band: 2-4

Criteria - Mark
e Correctly solves the equation f*(x) <0 or gives correct answer from graph. 1

Sample Answer

o (%) =3x* -2x-8 v

For the curve to be decreasing, f'(x)<0 .. (3x+4)x—2)<0
4

So——<x<2
3

®) @ (1 mark)

Outcomes Assessed: H5
Targeted Performance Band: 3-4

Criteria Mark
®  Gives the correct answer 1
Sample Answer P(S) =l X 4 X 2 =3
2 11 10 55
(b) (i) (2 marks)
Outcomes Assessed: HS
Targeted Performance Band: 3-4
Criteria Marks
®  Uses the complementary events method (or otherwise) 1
®  Gives the correct answer with required working 1
Sample Answer
p =1l (2). 8
2 11 10 110/ 110
(c) (@) (1 mark)
QOutcomes Assessed: P4
Targeted Performance Bands: 2-3
Criteria - Mark
e Correctly substitutes (2, 16) into both functions 1

Sample Answer

y=2x* =16=2(2)" and y=20-2x = 16=20-2(2)

12

(c) (i) (2 marks)
Outcomes Assessed: H8
Targeted Performance Bands: 2-4

Criteria Marks

e Correctly uses the sum of integrals to find area under curves and their 1
primitives

e Correctly finds the area using Leibnitz — Newton Formula 1

Sample Answer h

Apop = IOZ 233 de+ j?(20—2x)a55=%[x4]§ +[20x—x2];0

" Apgp = %(16—0)+ [20x10-107) (40— 4)]=8+64=72 square units
Question 6 (12 marks)
(a) (2 marks)

Outcomes Assessed: P3, P4, H5

Targeted Performance Band: 2-4
. Criteria Marks

o  Writes correct series of FIVE terms 1

* Gives the correct answer using series or otherwise 1

Sample Answer
4 1 1 1 1L 1 .
D W =07 +124 22 +32 447 =0+14+2 443 +2=3+4/2+43

n=0

(®) () (1 mark)
Outcomes Assessed: P4, H5
Targeted Performance Band: 2-4

Criteria ] . Mark

e Gives the correct answer 1

Sample Answer
Ry =53

R, =115
on=T,R=115
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(b) (i) (2 marks)
Outcomes Assessed: P4, H5
Targeted Performance Band: 2-4

Sample Answer

Using Simpson’s Formula: Lb ydx = g[y0 +4(y 4y, +. )42y, + v, +.)+ 3]

4 .
ij log, xdx = %‘5[2.773 +4(5.727 +15.346)+2x9.888 + 22.181]
2

4
o [#*log, xdx =21.504

2

(d) (@) (1 mark)
Outcomes Assessed: H4
Targeted Performance Bands: 2-3

Criteria Mark

e  Correctly gives answer for Z4OB in radians 1

Sample Answer
I=r@
22.5=12.5x6 =0=1.8 radians

(d) (ii) (2 marks)
Outcomes Assessed: H4
Targeted Performance Bands: 2-4

Criteria Marks

e  Correctly substitutes @ and r into segment formula 1

e (Gives correct answer “

Criteria Marks
e Correctly finds the sum of ONE of the series 1
e Gives the correct answer 1
Sample Answer
1414349+ 23+..=(-1+2)+(3+4) + (-5 +8) +...(—49+33 554 432)
AP: S, =—22§(—1+—-49) =-625
25 _
GP:8, =2—(22—1—1—)=67 108 862
After 25 mins we have —625+ 67 108 862 = 67 108 237 rain drops
(b) (iii) (1 mark)
Outcomes Assessed: P4, H5 4
Targeted Performance Band: 2-3
Criteria Mark
o  Gives the correct answer 1
Sample Answer
Raindrops per cm’ = 67 108 237 +2 500 000 =26.8 drops/cm®
(c) (i) (1 mark)
Qutcomes Assessed: H3
Targeted Performance Bands: 2-3
. Criteria Mark
e  Correctly completes the required value (x* log, x =2.773) 1
Sample Answer
x 2 2.5 3 3.5 4
x*log, x 2.773 5727 9.888 15.346 22.181
(c) (i) (2 marks)
Outcomes Assessed: H3, H5
Targeted Performance Bands: 2-4
Criteria Marks
o  Substitutes the correct values in the correct Simpson’s formula 1
s Correctly calculates the answer in decimal form (e.g. 21.504) 1

14

Sample Answer
A =—;—¢9(r12 —r22)=%(1.8)(92 —3.5%) =61.875 cm®

15
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Question 7 (12 marks) (2) (iv) (2 marks)
(&) O (1 mark) Qutcomes Assessed: H3, H4
Outcomes Assessed: H3, H4 Targeted Performance Band: 2-4 ]
Targeted Performance Band: 3-4 . Criteria Marks
Criteria Mark e Arrives at the expression 8.5 = &*®* 1
*  Finds the correct solution 1 e Finds the correct answer 1
Sample Answer Sample Answer
P=10°x¢" : 6 105 %o
dP 8.5x10° =10°x¢
ar _ 6., i :
= k(10° x ) : In(3.5) =In(e")
=kP ; In(8.5) = kt
(@ (i) (2 marks) ‘ oo
a) (ii) (2 mar] ] .
Outcomes Assessed: H3, H{, H5. | ~ Year 2020
Targeted Performance Band: 3-4 .
T (b) () (1 mark)
Criteria Marks
o Arrives at the expression 1.7 = ¢'% 1 Qutcomes Assessed: Hd, HS
L4 - ' Targeted Performance Band: 2-3
¢  Finds the correct value of & 1 ‘ Criteria Mark
! o Finds the correct answer 1
Sample Answer )
1.7%x10% =10° x % Sample Answer
In(1.7) = In(e'™) 4, = P(1.005)—4000
10k =In(1.7) ( )
_ _ (b) (ii) (2 marks
k =0.05306=0.053 Outcomes Assessed: H4, HS
- Targeted Performance Band: 3-5
(2) (iii) (2 marks) weted Perfe - Criteria Marks
Outcomes Assessed: H3, H4 . T - -
Targeted Performance Band: 2-4 ¢  Finds an expression for 4, with working 1
Criteria Marks ¢ Correctly arrives at 4, from generalising 4, 1
e Arrives at the expression P =10° x g% 1
o  Finds the correct rounded value of P 1 Sample Answer
Sample Answer 4, = Px(1.005)- 4000
t=27 4, =(4, x1.005)—~4000 =[(Px (1.005) —4000]x1.005 — 4000
P =106 x g27(0.053) = P(1.005)* —4000(1 +1.005)
P =4182879.98 = 4 180 000 = 4.18million Ay = (4, x1.005)—4000 =[P(1.005)* — 4000(1 +1.005)]x1.005 — 4000
= P(1.005)* —4000(1 +1.005+1.005> )
16 17
DISCLAMER = . DISCLAIMER
The infomnation containied 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 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 in H
CSSA to provide specific maﬂapg ouqumes for all posslb_le Trial HSC answers. Rather. tfte purpose is fo provide teachers with information so that they can better explore, CSSA to provide specific marking outcomes for all possible Trial HSC answers, Rather the purpose is fo provide feachers with information so that they can beiter emlﬂ(%,,
understand and apply HSC marking requirements, as established by the NSW Board of Studies. - . understand and apply HSC marking requirements, as established by the NSW Board of Studies. A
No guarantee or warranty is made of implied with respecto the application or use of CSSA Marking Guidelines i retation to any specific rial exam question or answer. The CSSA No guarantse or 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 or for the accuracy, or useful fany Mgrking delines provided for the Triat HSC papers. assumes no liability or ibility for the accuracy, : e or of any Marking Guidelines provided for the Trial HSC papers. B AT




(b) (iii) (2 marks)
Qutcomes Assessed: H4, H5
Targeted Performance Band: 3-5

Criteria Marks
e  Writes a numerical solution to 4, and equates 4,, =0 1
o  Finds the correct answer 1
Sample Answer
Continuing the pattern,

A, = 4,x1.0075-4800
A, =[4,(1.0075) - 4800]1.0075 — 4800 = 4, (1.0075)” - 4800(1 +1.0075)
A, =[4,(1.0075)> —4800(1 +1.0075+1.0075%)

Ay = 4,(1.0075)% —4800(1+1.0075+1.0075% +...+1.0075°%)
but 4,, =0 as the loan is repaid in full
33
0= 4,(1.0075)" - 4800| 24-0073" 1
1.0075-1

33 _
_6400000.0075 D) | 05 12060.10

~A
: 1.0075%
3 _
- P(L005)Y =%ﬂ+1mmo

P=8149 662.11

Question 8 (12 marks)

(a) (1 mark)

Outcomes Assessed: H5
Targeted Performance Band: 2-3

Criteria Mark
o Finds the correct answer 1

Sample Answer

hm Sinx
x—>0 x =1

(®) () (1 mark)
Outcomes Assessed: H4, H5
Targeted Performance Band: 2-3

Criteria Mark
e Finds the correct answer 1

18

Sample Answer
x=16—4log,(4-D)+5
=21-4In3

(b) (ii) (2 marks)
Outcomes Assessed: H4, HS
Targeted Performance Band: 3-5

Criteria . Marks

¢ Finds an equation for v 1

o Finds the correct answer 1

Sample Answer
v=2t ——4— =0

262 -2t —-4=0
t-2)¢+)=0
nt=2

(b) (ii) (2 marks)

Outcomes Assessed: H4, H5
Targeted Performance Band: 3-4

Criteria Marks

¢  Finds an equation for a _ 1

e Correctly shows a>0 for £>1 1

Sample Answer

4

a=2+——
¢-D

For t>1,—4—2>0 na>0
-

(b) (iv) (2 marks)
Outcomes Assessed: H4, HS
Targeted Performance Band: 3-5

Criteria Marks

e Finds an expression that defines the distance travelled 1
o Finds the correct answer .

Sample Answer

4 4 4
2U———dt = | -4log,(1—1
f pr) [~ 4108.( )]2

2
=(16—4In3)—(4—41nl)
=12-4In3
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(9) () (2 marks) A
Outcomes Assessed: H3, HS
Targeted Performance Band: 3-4

Criteria

Marks

e Correctly makes x the subject

2
e  Correctly substitutes x= [1 L in the volume formula and deduces the
¥y

answer

Sample Answer

Vy=7z]12x2 @ ; x:l—l Lxt={1-=
y

2
2 1 2 2
Vy—ﬂ'L 1—; aﬁ)—ﬂjl 1—;+— ab’

(¢) (ii) (2 marks)
Outcomes Assessed: H3, H5
Targeted Performance Band: 2-4

Criteria

Marks

e Finds the correct primitive

e  Finds the correct volume using Leibnitz-Newton Formula

Sample Answer

1
=ﬂ|i(2—21n2—%)—(1—2]n1—1):l

=0.357 units®

2
V,=x y——21ny—l
y

Question 9 (12 marks)

(2) () (1 mark)

Outcomes Assessed: P3, P4
Targeted Performance Band: 2-3

Criteria

Mark

e  Finds the correct answer

Sample Answer
2

m = ZL—I =g(x) ..even function

g(-x)=

20
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(8) (i) (1 mark)
Qutcomes Assessed: P3, P4

Targeted Performance Band: 2-3
A

Criteria

e Finds the correct answer

imderstand and apply HSC marking requirements, as established by the NSW Board of Studies. -

provided for the Triat HSC papers.

assumes no liability or ibility for the acturacy, co or of any Marking

Sample Answer
Domain: Allrealx: x =1
(b) (i) (1 mark)
Outcomes Assessed: H5
Targeted Performance Band: 3-5
. Criteria
e  Finds the correct answer 1
Sample Answer
y=1-3cos2x .. Amplitude=3
(b) (ii) (2 marks) '
Outcomes Assessed: P4, H5
Targeted Performance Band: 2-4
Criteria Marks

e Draws a negative cosine curve 1
e Draws the correct graph that includes amplitude and period 1
Sample Answer y

4

1

k 0 X

-2
(b) (iii) (2 marks)
Qutcomes Assessed: P4, H5
Targeted Performance Band: 2-4 i

Criteria Marks
e Draws the straight line y =x+1 1
o Finds the correct number of solutions !
Sample Answer
See graph above for y =x+1
From the graph, x+3cos2x =0 has 2 solutions
21
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(¢) (i) (2 marks) Question 10 (12 marks)
Outcomes Assessed: P3 (2) (i) (2 marks)
Targeted Performance Band: 2-4 Outcomes Assessed: Hi, H5
Criteria Marks Targeted Performance Band: 3-4
e Correctly finds the distances SX, X¥ and YF 1 Criteria Marks
o Links all three expressions to give the correct answer 1 e Finds the correct primitive expression with constant C 1
o Finds the correct solution ‘ 1
Sample Answer
Sample Answer
D d*+4 —bt?
SX =Va*+4 2T=2=22 7 hours 3 V= bt +C when =0,V =250 000
M 6 o -T2 +4 4-a +=
4—q 3 12 8 250 000=0+C
XY =4-a -~ T=—— hours
2722 - roMa'+4 -2a+(8+37) - V=250 00—~
W=—§:—)=7I.ZT=— hours 24 2
(2) (i) (2 marks)
(c) (ii) (3 marks) Outcomes Assessed: H4, H5, H6
Outcomes Assessed: P3 Targeted Performance Band: 3-5
Targeted Performance Band: 2-4 Criteria Marks
Criteria Marks o Finds the correct time for ¥ =85 000 1
e  Correctly finds the derivative of T and equates to zero to find a 2 e Finds the correct answer 1.
o Correctly shows the value of ¢ is a minimum 1
Sample Answer
Sample Answer
p g 85 000 = 250 000-%(0‘43 2
2a® +4) 2x2a-2 . .
dar _2a +4)*x2a=2 _, ¢ stationary points 1,
da 24 Et (0.431) =165 000
da=2a*+4
a=oa S 1 2] 2° £ =765 661.25
4 =a*+4 a | —+— _J_§ T t=2875.02
a= 2 dar v >
3 hainll — 0 + av
e da s ——=-0.431x875.02
.. . ’ dt
s.a mmnnumztlme occur \MINIMUM / =-377.1 litres per minute
when g =—= _— .
V3 () () (1 mark)
Outcomes Assessed: P2, P3
Targeted Performance Band: 2-3 .
Criteria Mark
o Finds the correct answer Lo 2|
Sample Answer
By Pythagoras,
BD? =15% +15% = 450
~BD =152
22 23
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