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Section 1
10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section
Use the Multiple-Choice Answer Sheet for Questions 1-10

1 Whatis the smallest positive value for n so that (v/3 +i)" is real?

A. ' 0
B. 3
C. 6
D. 12

2 The displacement x metres of a particle undergoing sim'plve harmonic motion at time
t seconds is given by x = 3sin (21‘ + —3’5) -+ 1. Which of the following statements is true?

A.  The period is 7 and the amplitude is 3.
B.  The period is 7 and the amplitude is 4.
C.  The period is § and the amplitude is 3.
D

The period is £ and the amplitude is 4.

3 What is the remainder when 17z* — 57+ 2 is divided by z+i?

A. —-15-35i
B. ~15+5i
C. 19-5i
D. 19+ 5i

4 Consider the statement:

‘If it is sunny, then Jamie wears a hat’.
Which of the following is the converse of this statement?
A. If Jamie wears a hat, then it is sunny.
B If Jamie wears a hat, then it is not sunny.
C.  If Jamie does not wear a hat, then it is sunny.
D

If Jamie does not wear a hat, then it is not sunny.




Given that z = 2(cos £ +isin £), which expression is equal to (z) ™17

A I(cosZ—isin 7)
B.  2(cosZ —isin%)
C.  j(cosZ+isinZ)
D.  2(cosZ+isinf)
. . 2x+4
Which expression is equal to dx?
P q /x2+ 16

A 2|4 16]+4ant (T) +c
B, Il 16]+tan”! (3) 4o
2 ~-1(%*
C. Inlx*+ 16| +4tan (4) +c
2 -1 (%
D. 2ln|x +16|—|—tan (Z)‘*‘C

A 10kg box on a plane inclined at an angle of 30° to the horizontal is undergoing
uniform acceleration of 1-5 m/s?.

Take the acceleration g due to gravity to be 9-8 m/s2.

30°

What is the magnitude of the frictional force resisting the motion of the box?

A. 34N
B 64N
C. 70N
D 100N
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3 1 2 1
Consider thelinesr={ =5 | +A | =3 | andg= | 2 | +u | =5 |, where A, u € R.
4 a 2 4

For what value of a will the lines 7 and s intersect at a point?

A, a=-6
B. a=-—1
C. a=l1
D. a=6

A particle of mass m moves horizontally through a medium with velocity v at time ¢.
Initially, the particle is at the origin O moving with speed vo. The resistance on the
particle due to the medium is proportional to the square of the speed.

If k is a constant of proportionality, which expression gives the correct velocity of the
particle?

k 1
A. y=—t+4+—

m Vo
B, __mw

ktvo+m
C V= voe“r%’

k
D. v=——t+Invy
m

2 0
The position vector of the point P is given by OP=|1|+A| 2 | where A €R.
-2 -1
The point Q has coordinates (2,—2,~5). .
Which of the following gives the correct expression for |QP| in terms of A?

V522 + 184+ 18

A.

B.  V5A2+101+66
C. V5A7+8A4+9
D. 522+61+18




Section I1

90 marks

Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

Your responses for Questions 11 16 should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

(d)

(e)

-

Write the contrapositive of the following statement.

‘If you have measured your size correctly then your clothes fit you well’.

Fmd/(x—l)(x 3)

The complex numbers z = 2 +3i and w = 3 — 2i are given.

(i) Find the value of z+ 2w in the form x + iy.

(i)  Find the value of % in the form x + iy.

A particle moves in one dimension such that its acceleration ¢ ms=2 is inversely

. . . . 72 )
proportional to its velocity vms™! as given by the equation a = —. When the time
v
t seconds is 7 = 1 its displacement x metres will be x = 8 and also v = 12.

Given thatt > 0 show that x = 8¢3/2 .

1
Find | —————dx.
" /4x2+8x+13 ¥

Prove by contradiction that log,, 7 is an irrational number.



Question 12 (14 marks) Use a SEPARATE writing booklet.

(@)

(b)

©)

(d)

Consider the equation z*> + 1572 + ¢z + 34 = 0 where ¢ is a real number. One of the roots
of the equation is 1+ .

(i)  Find the real root of the equation.

(i)  Determine the value of c.

A complex number z satisfies the inequation |z —4i| < 2.
(i)  Sketchthe region of zon an Argand diagram.

(ii)  Find the range of possible values for the principal argument of z .

The instantaneous rate of energy production of a solar panel, y megajoules per hour,

. L. . . [Tt . .
during an 8 hour period is given by the equation y = ¢sin (—8—) as shown in the diagram
below.

A‘y

By finding the area under the curve, calculate the number of megajoules produced
by the solar panel over the 8 hour period. Give your answer correct to 2 decimal
places.

-2 1
Consider theline[= | 1 | +A | 7 | where A € R, and the line
-5 8
-2 1
m=|1|+u| 1 | whereueR.
-5 -1

1 Show that [ and m intersect at right angles.

(ii) Find the equation of a line that intersects both [ and m at right angles.




Question 13 (16 marks) Use a SEPARATE writing booklet.
(@)  The nth term T;, of a sequence is defined such that 7,, = 2Ty—1 —n?,and T = 10.

Prove by mathematical induction that T, = n? +4n+6 — 2"~! for all positive
integers n.

(b) (i)  Givenz=e', show that2cos(k@) =z£+77*.

(i1) Expand (z —-z- 1)4. Hence, or otherwise, show that

sin*9 = -81~(cos49 —4c0s20 +3).

g
(c) (i) Show that P secx = secxtanx.
X
5 11
(i) A constantk satisfies / (kcos®x — sec?x) sinxdx = 5 Evaluate k.
0

(d) A particle moving in one dimension has position xm and its velocity vm/s is given by
%vz =2—4x—2x".
1) Show that the motion of the particle is simple harmonic.

(ii) Given the rangé of motion is x; < x < xp, determine the values of
x1 and xp.

(iii) Attime ¢t =0, x =0 and v > 0. Find when the particle is next at the
origin.



Question 14 (16 marks) Use a SEPARATE writing booklet.

(a) (i)  If a and b are real numbers, and p=3ai+ bj’ show that |p| = v/9a2 + 52,
~

(i1) By choosing an appropriate vector g, use the triangle inequality, or otherwise,

to prove for all real numbers @ and b, that

\/m< V9a? + b2 + /a2 +9h?

4
Lo
®) Let], = / dx.
0 V1+x2
6 Show whenn > 2, that [, = ﬁ Iz 11,,_2 .
n n
1
@i1) Hence, or otherwise, evaluate / dx.
' . 0 1+x2

(¢)  Prove that the double of the sum of the squares of two distinct positive integers can be
written as the sum of two distinct non-zero square integers.

(d)  Letz=a+ib, wherea>0and b > 0, be represented by the vector <Z) .

. . . 1
6))] Find the vector representation for — .
’ Z

1
- (i) Let the angle between the two vectors represented by z and z be 6.

. 1 a*—p?
By using the dot product, show 6 = cos <a2 " b2) .

2_ 32
.es —1{ 4 — b _ 1 é
(11i) Hence show that cos (a2 n b2> =2tan <a> .

1

3




Question 15 (13 marks) Use a SEPARATE writing booklet.

(@) By considering the roots of the equation z° + 1 = 0, or otherwise, show that

cgs ('795) = COoS (%) -+cos (4—9TE> .

(b) A helium balloon is released from the ground and floats upwards for 10 seconds before
bursting as shown in the diagram below.

Iy
s

7@

The position in metres of the balloon after # seconds is given by the vector

4sint
r=| —cos2t
2t —sin2¢

(1) Find an expression for the velocity v of the balloon at time ¢.
(i) = Show that the speed of the balloon |v| is a constant 4 m/s.

(iii)  Hence find the length of the path the balloon took from when it was released
to when it burst at # = 10.

Wk

1 — inB
(© (i)  Show thatcos 8 +cos26+---+cosnb =Re <e’9—1—:279—> .

(ii) Hence, or otherwise, show that

NS

) .
)

sin (

c0s @ +c0s26 + - +cosnd = cos ((n+1)5) x

j

sin (



Question 16 (16 marks) Use a SEPARATE writing booklet.

(a) ()  Given that p and g are two positive integers, show that

1 1
/xp(l —x)quz—g——/ P —x)T .
0 p+1Jy

: 1 Ig!
(i)  Hence, show that / xP(1 ~x)qu=————p-'—q'—.
o (p+g+1)!

(b) By considering the concavity of y = J/x, prove that if a > b > 0, then

Va—b+a+b<2ya.

(c) A falling object of mass m kg experiences acceleration due to gravity of g m/s? and air
resistance of magnitude kv? newtons where v is the object’s velocity in m/s at time ¢
seconds.

()  Assuming that the upwards direction is positive, show that the velocity v of a
dropped object is given by

e~1\/gkIm _ ji/gkjm
V= .
\/ e~/ gk/m + el V/ek/m
(1)  Andre steps from a plane at an altitude of 5000 metres and must open his
parachute at an altitude of 1500 metres to land safely. His coefficient  of air

resistance is 0-25, his mass is 100 kg, and the acceleration due to gravity is
10m/s?. After how many seconds must Andre open his parachute?

End of Examination
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| 2022
TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

CQSA | MARKING GUIDELINES
Mathematics Extension 2

Mulitiple Choice Answer Key

Question | Answer | Outcomes Assessed | Targeted Performance Bands
| C MEX12-1, MEX12-4 | E2
2 A MEX12-6 E2
3 D MEX12-4 ‘ E2
4 A | MEX12-2 E2
5 C MEX12-4 E2
6 B MEX12-5 E2-E3
7 A MEX12-6 E3
8 D MEX12-3 E3-E4
9 B MEX12-6 E4
10 D MEX12-3 E4

Question 1 (1 mark)
Outcomes Assessed: MEXI12-1, MEX12-4
Targeted Performance Bands: E2

Solution Mark
(V3+1)"= (2(cosE+isinF))"
= 2" (cos % +isin %) by de Moivre’s Theorem
For this to be real, we need 0 = siin %% , which is true if » is a multiple of 6.
Since 0 is not positive, n = 6 is the smallest value to satisfy this condition.

Hence C

Disclaimer

The Information contained in this document Is Intended for the professlonal assistance of only teaching staff. It does not constltute advice to students.. Further it is not tha intention
of C8SA to pravide specific marking outcomes for alf possible CSSA Trial HSC Examination answers. Rather the purpose 1s to provide teachers with Information so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty Is made or implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guldelines in relation to any specific Trial' HSC Examination question or answer. The CSSA assumes
no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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Question 2 (1 mark)
Outcomes Assessed: MEXI2-6
Targeted Performance Bands: E2

Solution Mark

T
3sin (24 5) +1=3sin (2 (14 7)) +1
So the period is —273 = 7 and the amplitude is 3.

Hence A

Question 3 (1 mark)
Outcomes Assessed: MEXI2-4
Targeted Performance Bands: E2

Solution Mark
Let P(z) = 172* —57+2
P(—i) =17 x (—i)* =5 x (=i) +2 1
=17 +5i+2

= 19+45i

Hence D

Question 4 (1 mark)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E2

Solution Mark

The converse of p = g is ¢ = p. So the converse of the statement is “If 1
Jamie wears a hat, then it is sunny".

Hence A

Question 5 (1 mark)
Outcomes Assessed: MEXI12-4
Targeted Performance Bands: E2

Solution Mark
(!
77t = (2 (cos% —|-isin-§))
1
= %(cos%-isin%)“1 i
=1 T isin®
Hence C = 5(cos § +isin§)
Disclaimer

The information contained In this document is Intended for the professional assistance of only teaching staff, It does not constitute advice to sludents. Further it Is not the intention
of C85A to provide spectiic marking outcomss for all possible CSSA Trial HSC Examination answers, Rather the purpose Is to provide teachers with Information sa that they can
beiter explare, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty is made or implled with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelines In relation to any specific “Trial” HSC Examinatlon question or answer. The CSSA assumes
no liabllity or responslbility for the accuracy, completeness or usefulness of any Marking Guldelines provided for the CSSA Trial HSC Examination papers.
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Question 6 (1 mark)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E2-E3

Solution Mark
2x-+4 [ 2x 4
——dx= | ————d ———d.
/x2+16dx /;x2+16 x+/x2-|-16 * 1
=In (x2 + 16) +tan~! (i—) “+c
Hence B
Question 7 (1 mark) v
Quicomes Assessed: MEXI2-6
Targeted Performance Bands: E3
" Solution Mark
mg cos 30°
SRR ) 3 N oy '?;O_‘?" .
The resultant force down the plane is Fg = Fp — Fy
‘ : ma = mgsin30° — Fy
Fr =mgsin30° —ma
=98sin30°—10x 1.5
Hence A =34N
Question 8 (1 mark) v
Outcomes Assessed: MEXI2-3
Targeted Performance Bands: E3-E4
Solution Mark
The two lines have different gradients and hence are not parallel. To find
intersection consider 3+A =2+ and —5—34 =2 —5p.
Solving simultaneously gives A = 1 and u = 2.
4+Aa=2+pux4 {

44+a=2+2x4
: a==6
If a = 6 then the two lines intersect.

Hence D

Disclaimer

The Information contained in this document Is Intended for the professional assistance of only teaching staff. It does not constitute advice to students. Further itis not the intentlon
of CSSA to provide specific marking outcomes for alf possible CSSA Trial HSC Examination answers. Rather the purpose s to pravide teachers with information so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty is made or implied with
respect to the application of use of CSSA Trial HSG Examination Marking Guidelines in retation to any specific ‘Trial’ HSC Examination question or answer. The CSSA assumes
no liabllity or responsibifity for the accuracy, completenass or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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Question 9 (1 mark) v
Outcomes Assessed: MEXI2-6
Targeted Performance Bands: E4

+ Solution Mark
k
Fomt? /———dt:/v“zdv
i 2 m

mi = , koo

dv__kv_2 —Et-v-—;'FC

dt m whent =0, v=vyg, givingc = 71- 1

a__m 1 k1 0

dv k2 —=—4—

Lk dt : 1% m WV
= y2 | po 0
nay : o ktvg+m
Hence B
Question 10 (1 mark)
Outcomes Assessed: MEXI2-3
Targeted Performance Bands: E4
Solution Mark
GF — 5 - 50
0 2
=1 {+Al 2 |-(-2
~2 -1 -5
0
=[3]+A][ 2 1
- \-1

1@3’ = /@A 432+ (3-AY
= VAT 120+ 9+9—6A + A2

=1/5A246A+18

Hence D

Disclaimer

The information contained In this document is intended for the professional assistance of only teaching staff. It does not constitute advice to students. Further it is nol Ihe intention
of CSSA ta provide specific marking autcomes for all possible GSSA Trial HSC Examination answers. Rather the purpose is to provida teachers with informatlon so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authorlty. No guarantee or warranty is made or lmplled with
respect to the application or use ot CSSA Trial HSC Examination Marking Guidelines in relation to any speclfic ‘Trial' HSC Examination questlon or answer. The CSSA assumes

no liability or responsibility for the accusacy, completeness or usefulness of any Marking Guidellnes provided for the CSSA Trial HSC Examination papers.
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Section II

90 marks
Question 11 (15 marks)

11(a) (1 mark)
Outcomes Assessed: MEXI2-2
Targeted Performance Bands: E2

Criteria

Mark

e Provides correct solution

Sample Answer:

“If your clothes do not fit you well, then you have not measured your size correctly.”

11(b) (3 marks)
Outcomes Assessed: MEXI2-5
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution . 3
e Equates coefficients to give equations in A and B 2
e Attempts partial fractions 1
Sample Answer:
Let Tx—11 A + B
x-—D(x-3) x—1 x-3
Tx—11=A(x—3)+B(x—1)
Tx—11=x(A+B)-34-B
Equating coefficients: A+B=T7
—3A-B=-11
Solving simultaneously A = 2 and B = 5, so
2 5
/ ——+—— ) dx=2ln|x— 1|+ 5h|x~-3|+¢c
x—-1 x-3
11(c) (i) (1 mark)
Outcomes Assessed: MEXI12-4
Targeted Performance Bands: E2-E3
Criteria Mark
e Provides correct solution 1

Sample Answer:
2+2W=2+3i+2(34+2) =8+7i

Disclaimer

The information contained in this document is intended for the professional assistance of anlfy teaching staff. It does not constitute advice to students. Further it is not the Intentlon
of CSSA ta provide specific marking outcomes for all possible CSSA Trial HSC Examination answers. Rather the purpase Is to provide teachers with Infarmation so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Autharlty. No guarantee or warranty Is made or Implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelines in relation to any speclfic ‘Trial' HSC Examination question or answer. The CSSA assumes

no fiabillty or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trlal HSC Exarnination papers.
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11(c) (ii) (2 marks)
Outcomes Assessed: MEXI12-4
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution 2
e Attempts to use complex conjugate of denominator 1
Sample Answer: w_3-2 2-3i
z 2430 2-3i
_6—-9i—-4i—6
449
13i .
—-
13

11(d) (3 marks)
Outcomes Assessed: MEXI12-6, MEX12-7
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution 3
e Integrates correctly twice while ignoring constant of integration OR 2

Integrates correctly once and uses conditions at t = 1 to evaluate constant OR
derives a from v, having correctly tested conditions at ¢ = 1 for both x and v

e Integrates correctly at least once OR : 1
derives v from x, testing conditions at ¢ = 1 for at least one of them

Sample Answer: OR (an alternative methog)
2
v T2 test if x = 8¢3/2 solves a = ~=
gq=y— = — . v
Zx 2 x =872
v
£=ﬁ Whent=1,x=38.
_r v= =8
X = 216 +c | 2 i
Whenx=8,v=12s0c¢; =0. =12t
v = 6x1/3 . Whent=1,v=12.
.(E.-l -1/3 a:%xlzr—l/z
dx 6 6
[ 3 v = —
t= gl x g te Vi
Whenx=8,t=1s0cy=0. Now, verifying by substituting
1 . . 72
f— 7 213 into the equation a = ~ » gives:
x =832 rus = &
Vit
72
RHS = Tz = LHS
Disclaimer

The Information contalned in this docutment is intended for the professional assistance of only teaching stalf. It does not constitute advice to students. Further it Is not the intention
of CSSA to provide specific marking outcomes for all posslbie CSSA Trial HSC Examination answers. Rather the purpose is to provide teachers with information so that they can
better expiore, understand and apply HSGC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty is made or implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelines I relation to any specific ‘Trial' HSC Examination question or answer. The CSSA assumes
no liability or responsibility for the accuracy, completeness or usefulnass of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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11(e) (3 marks) |
Outcomes Assessed: MEXI12-5
Targeted Performance Bands: E2-E3

~ Criteria Marks
e Provides correct solution » 3
» Rearranges integrand into a form recognisable as chain rule with inverse tan OR 2
correctly substitutes e.g. u = 2x+2
o Completes the square in the denominator, either non-monic or by factoring 4 1
Sample Answer: , OR
1 1 1 1
——— Ay = — _ .d _ 4
/4x2+8x+13 * 4/x2+2x+% g /4x2+8x+13 *
2 1
2411/ RCRNTIVAG :/(2x+2)2—1—9dx
x+1)"+ (E) 1 5
2 ]
=i—><§tan_§1 x—|3-1 +c 2) (2x+2)*+32
2 _ 1tan_1 (2x+2)+c
étan_l. (g_(%l).) +c 6 3

11(f) (2 marks) , .
Qutcomes Assessed: MEXI2-2, MEXI12-8
Targeted Performance Bands: E2-E3

Criteria Marks
o Correctly arrives at contradiction 2
* Expresses log,,7 as a fraction noting p and g are integers and also positive. I

(NOTE if p and g are not assumed positive, the "odd s even" or
“only factors of 10 # only facters of 7" contradiction would not be reached.)

Sample Answer:

If we assume the result is false, we assume that log,47 is rational, that is:

logq7 = g where p,q € Z. Also since 0 < log)p7<1,0< p<g.Hence p,qgeN.

10P/9 =7
107 =74

But for p,g € N, 107 is even, while 7% is odd, which is a contradiction. Therefore the
assumption is false, and and log;7 is an irrational number.

z "
Disclaimer
The information contalned in this document Is Intended for the professlonal assistance of only teaching staff, It does not constitute advice to students. Further It is not the Intention
of CSSA to provide specific marking outcomes for all possible GSSA Trial HSC Examination answers. Rather the purpose Is ta provide teachers with information so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty Is made or impfied with
respect to the application ar use of CSSA Trial HSC Examination Marking Guidelines in relation to any spacific “Trial' HSC Examination question or answer. The CSSA assumes
no liabliity or responsibility for the accuracy, completeness or usefulness of any Marking Guldelines provided for the CSSA Trial HSC Examination papers.
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Question 12 (14 marks)

12(a) (i) (1 mark)
Outcomes Assessed: MEXI2-1, MEXI2-4
Targeted Performance Bands: E3

Criteria Mark
e Provides correct solution ‘ 1|

Sample Answer:

Since the coefficients are real, 1 — i is also a solution, by the conjugate root theorem.

d

afy= —

1+)(1-i)y=-34
2y=-34 The real root is —17.

Y=-17

12(a) (ii) (1 mark)
Outcomes Assessed: MEXI2-1, MEX12-4
Targeted Performance Bands: E3

Criteria Mark
e Correctly evaluates ¢ 1
Sample Answer:
(z+17)(z-—(21+z))(z-(l—z)) ¢=ap+oy+ By
=+ 17)(z" ~22+2) = (1+)(1 =) = 17(1 +1) = 17(1 - §)
=2 =22+ 27+ 172 ~ 347+ 34 =217~ 1Ti— 17 +17i
=22+ 1572 — 327+ 34 =-32
So, ¢ = —32
Disclaimer

The informatfon contained in this document Is intended for the professlonal assistance of only teaching staff. It does not constitute advice to siudents. Further it Is nat the intention
of CSSA to provide specific marking outcomes for all possible CSSA Trial HSG Examination answers. Rather the Purpose Is 10 provide teachers with information so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty Is made or implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelings in refation to any speclfic Trial' HSC Examination question or answer. The CSSA assumes
no ltabliity or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the GSSA Tral HSC Examination papers.
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12(b) (i) (2 marks)
Outcomes Assessed: MEXI12-1, MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
¢ Provides correct graph 2
» Find correct radius or correct centre or work with equivalent progress 1

Sample Answer:

12(b) (ii) (2 marks)
Outcomes Assessed: MEX12-1, MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution 2
* Notices the exact value triangle in the geometry of the tangents OR 1
attempts to solve x* + (y—4)2 =4 and y = mu. '

Sample Answer:

From the sketch the max and min of Argz

will be given by tangents to the circle pass-

ing through origin. Triangle formed by ra-

dius, tangent, and y-axis has angle £ . Hence

T<Arg(z) <%,

OR solve y = mx with x> + (y —4)% = 4:
4 (mx—4)? =4

(14+m*)x* —8mx+12=0

ONE soln means: A = 0 = 64m% — 48(1 +m?)
m? =3
Therefore gradients of tangents are
m = /3 which gives Z < Arg(z) < 2.

Disclaimer

The Information contalned In this document is intended for the professional assistance of only teaching staff. It does not constitute advice to students. Further It is not the Intention
of CSSA to pravide specific marking outcames for all possible CSSA Trial HSC Examination answers. Rather the purpose Is ta provide teachers with information sa that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty is made or implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelines in refation to any speclfic “Trial' HSC Examination question or answer. The CSSA assumes
no llability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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12(c) (3 marks)
Outcomes Assessed: MEXI12-5, MEXI2-7
Targeted Performance Bands: E3

Criteria Marks
& Provides correct solution 3
o Correctly uses integration by parts for one step 2
e Writes integral correctly 1

Sample Answer:

8 Tt
Total production = / tsin (§> dt ‘
0
. Tt
Now, let dv = sin (?) dt andu=t¢

Hence v = —~8— coSs (E) and du = dt
T 8

Now /udv:uv—/vdu

Total production = [t X :;cc;s (_n_t)J 8 — /0 8 —§cos (m‘) dt

8 0 14 E
64 . 8T8 . w18
= (——}«cosx) ——(0)—;—;5 [E31n (§) .
64
=—+[0-0]
T
:ﬁgzom
T

Therefore the total production is approximately 20-37 megajoules.

12(d) (i) (2 marks)
Outcomes Assessed: MEXI2-3
Targeted Performance Bands: E2

Criteria Marks

® Provides correct solution 2

 Notes that lines intersect at (=2,1,5) OR finds dot product of direction vectors. 1
Sample Answer:
When 4 = i = 0 both lines pass through (~2,1,5), so they intersect.

1 1
Finding the dot product of their direction vectors: [= (7). 1 | =147—-8=0.
8 -1

Since the dot product of their direction vectors is zero, the lines are perpendicular.

Disclaimer

The information contained in this document s Intended for the professional asslstance of only teaching staff. It daes not constitute advice to students. Further it is nat the intentlon
of CSSA ta pravide spacitic marking outcomes for all possible CSSA Trial HSC Examination 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 Education Standards Autharily. No guarantee or warranty Is made or implied wilh
respect to the appiication or use of CSSA Trial HSC Examination Marking Guidellnes in relatlon (o any specific “Trial' HSC Examination question or answer. The CSSA assumes
no fiabllity or responsibliity for the accuracy, completeness or usefulness of any Marking Guldelines provided for the CSSA Trlal HSC Examination papers,
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12(d) (ii) (3 marks)
Outcomes Assessed: MEXI2-3
Targeted Performance Bands: E3

Criteria Marks
o Provides the equation of a line with correct intercept AND correct direction 3
e Provides the equation of a line with correct intercept OR correct direction 2
e Notes that the direction vector must have dot product = 0 with both [ and m 1
Sample Answer:
—2 a
The third line n will be of the form: | 1 | + & | b |, with the direction vector having
-5 ¢
dot product of zero with the other two.
1 1Y 1 1
Without loss of generality, leta=1,andso |6 |-| 1 | =0and [&]|-|7 | =0.
c -1 c 8

b—c=-1 =b=c—1

7b+8c= -1
By substitution: 7(¢ — 1) +8¢c = —1
15¢=6
_2
¢=53
—_3
b=-3
Now, the direction vector will be in simplest terms if @ = 5, so a simple vector equation of
-2 5
the required lineisn={ 1 | +a | ~3 |, where x € R.
-5 2
A Cartesian equation for the line is al -I; 2 =7 _31 == “2_ > .

Note for markers: while there is only one line n which satisfies the conditions, there are

infinitely many vector and Cartesian representations of zn. The direction vector must be a

5
scalar multiple of | —3 , and the line must pass through (~2,1,—5).
2

- 13
Disclaimer
The information contained in this document is intended far the professional assistance of only teaching staff. It does not constitute agvice to students. Further it is not the Intention
of CSSA to provide specific marking outcomes for all possible CSSA Trial HSC Examination answers. Rather the purpose is to provide teachers with Infarmation so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority, No guarantee or warranty Is made or Implied with
respect to the applica}ion or use of CSSA Trial HSC Examination Marking Guidelines In retation to any spaclfic ‘Trlal’ HSC Examination question or answer, The CSSA assumes
no liabllity or responsibllily for the accuracy, completeness or usefulness of any Marking Guidetines pravided for the CSSA Triai HSC Examination papers.

—-11-



Question 13 (16 marks)

13(a) (3 marks) '
Outcomes Assessed: MEXI12-2, MEXI12-8
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution : 3
o Assumes true for a positive integer (e.g. k) and makes attempt to show true for 2
next integer (e.g. k+1)
e Shows result is true forn=1. 1
Sample Answer:

RTP:  If T, =2T,_1—n?and Ty = 10, then T, = W2+dant6—2""orneZt.
Proof: fn=1LHS =7 =10, and RHS =1 +446-—-20=10=LHS.
Therefore the result is true forn=1.

Now, let’s assume the result is true for some positive integer k, that is:

F  T,=K+4k+6-2", wherek € Z7,
THEN  Tip1 =2 T— (k+1)°
=2(# +4k—|—6'—2"‘1) ~(k+1)?
=24+ 8k+12—2F— K —2k—1
=12+ 6k+11-2F
— K242k +1+4k+4+6-2F
= (k41244 (k4 1) +6— 20071
By the principle of Mathematical Induction, the result is true for all positive integers n.
13(b) (i) (1 mark)

Outcomes Assessed: MEXI2-4, MEXI 2-8
Targeted Performance Bands: E3

Criteria ~ [ Mark
uProvides correct solution . 1|

Sample Answer: .
2= (eie) = (cos 8 +isin@)
= cos(k6) - isin(k6) by de Moivre’s theorem
Similarly 7~ = cos(—k8) i sin(—k0)
= cos(kB) — isin(k6), since cosine is an even function and sine is odd
RHS =7 +z77*
= cos(k®) +isin(k@) -+ cos(k8) — isin(k6)
= 2cos(k@) = LHS as required.

Disclaimer

The Information cantained in this document Is intended for the professlonal assistance of anly teaching staff. It does not constltute advice to students. Further it Is not the intention
of CSSA ta provide specific marking outcomes for all possibie CSSA Trial HSC Examinalion answers. Rather the purpase s to provide teachars with Informalion so that they can
belter explare, understand and apply HSC marking requirements, as established by the NSW Education Standards Authorlly. No guarantee or warranty is made or impiled with
respect to the application or use of CSSA Trial HSC Examination Marking Guidelines in relation to any specific “Trial' HSC Examination question or answer, The CSSA assumes
fo liability or responsibility for the accuracy, completeness or | of any Marking Guideiines provided for the CSSA Trial HSC Examination papers.
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13(b) (ii) (3 marks)
Outcomes Assessed: MEXI12-4, MEX12-8
Targeted Performance Bands: E3

Criteria Marks
e Provides correct solution 3
¢ Expands the quartic 2
e Makes some attempt to use (i) 1

Sample Answer:  From above we see: z—z = cos 8 +isin8 — (cos 0 — isin6)
=2isin0
Using binomial expansion we have: (z~ 2_1)4 =7t =487 627 — AP+t
(2isin 0) = 7* 477~ 4(P +772) +6
16sin* 8 = 2c0s46 — 4 x 2¢0s26 + 6 (from part (i))

Hence sin* 6 = %(00549 — 40820 +3), as required.

13(c) (i) (1 mark)
Outcomes Assessed: MEXI12-5, MEXI12-7
Targeted Performance Bands: E2-E3

Criteria Mark
¢ Correctly differentiates using chain rule 1
Sample Answer: jx secx = % (cosx)"l
= (—1) (cosx) ™% x (—sinx)
sinx 1 sinx
- _ 5
cos?x  coSx  COSx
= secxtanx
13(c) (il) (3 marks)

Outcomes Assessed: MEXI2-5, MEX12-7
Targeted Performance Bands: E2-E3

Criteria Marks
¢ Correctly solves for k | 3
e Integrates and substitutes limits into one term OR integrates both terms 2
e Correctly integrates one term 1
Sample Agswer:
11 3 :
— = / (kcos®x — sec®x) sinxdx 11 7k
24/, —~=—(2-1)
x . 24 24
3 3 =Tk~
=k {—1 cos> x] ~/ secxtanxdx 11="7k~24
3 0 0 ) k = 5 .
=—f@1-1)- [secx]ﬂ:/3
Disclaimer

The Informatlon contained in this document Is intended for the professional assistance of only teaching staff. & does nat constitute advice to students. Further it Is not the intention
of CSSA to provide specific marking outcomes for all possible CSSA Trial HSC Examinatlon 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 Education Standards Authority. No guarantee or warranty is made or Impiled with
respect to the applicalion or use of CSSA Trial HSC Examination Marking Guidelines In relation to any specific 'Trlal’ HSC Examination question or answer. The CSSA assumes
nio liabllity or responsibiiity for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Tilal HSC Examination papers,
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13(d) (i) (2 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
e Provides correct solution 2
e Makes use of @ = d% (3v?) 1
Sample Answer: %VZ =2 —4x—252
d |, d
So,a= T (iv ) = o (2—4x—2x2)
=—4—4x

=-2*(x—(-1))
Which is SHM where x = 1 is the centre of motion. Also note 7 = 2 .
13(d) (ii) (2 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution _ 2
e Attempts to solve forv=0 1
Sample Answer:
Ends of motion will be when v = 0: x+1)*=2
%v2=2—4x—2x2 x=-1£v2
'0=—2(x2+2x—1) So,x1=—-1-v2,and x, = —1+V2.
13(d) (iii) (1 mark)

Outcomes Assessed: MEXI2-6
Targeted Performance Bands: E2-E3

Criteria Mark
o Provides correct solution 1

Sample Answer:
From (i), we have n =2, ¢ = —1, and
from (ii) we have a = /2.
Solving for x = 0 gives
,x=1/2sin (2t — :
. Sox \/Esm( .-l—a) l 0=\/§sm(2t—|—E)—l
Substituting # = 0, x = 0 gives:

2r+7r T 3w

Sing = — TA T

Nzl 4 47:4
—_E t:o’g’...
4

Hence the particle is at the origin again after Z seconds.

Disclaimer

The information contained in this document is intended for the professional assistance of only teaching staff. It does not constitute advice to students. Further it is not ihe Intention
of CSSA to provide speclfic marking outcomes for all possible CSSA Trial HSC Examination answers, Rather the purpose is to provide teachers wiih information so that they can
better explore, understand and apply HSC marking requl ts, as established by the NSW Education Standards Authority. No guarantee or warranty is made or Implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guidefines In relation to any spacific ‘Trial' HSC Examination question or answer, The CSSA assumes
no liabillty or respensibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSG Examination papers.
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Question 14 (16 marks)

14(a) (i) (1 mark)
Outcomes Assessed: MEXI12-3
Targeted Performance Bands: E2

Criteria Mark
e Provides correct solution. 1

Sample Answer:

ol = /(30 + 82 = Vo T

14(a) (ii) (3 marks)
Ouicomes Assessed: MEXI12-2
Targeted Performance Bands: E3-E4

Criteria ' Marks
e Correct solution 3
¢ Uses triangle inequality properly 2
¢ Chooses g = ai +3bj o 1

Sample Answer:
Choose ¢ = ai +3bj

Hence |g| = v/ a? + 952

Now, the triangle inequality gives: | g+g| < 1}| + |f_1|

4ai+4bj| < /9a? + b2 + /a2 + 92
i+4b

V1662 + 1662 < /942 + b2 + /a2 + 912

) 7) 2
s0Va2+b?2< v9a® +b 1—\/a +9b as required.

o L]
Disclaimer
The information contained in this document Is intended for the professional assistance of only teaching staff. It does not constitute advice to students. Further it is not the intention
of CSSA to provide specific marklng outcomes for all possible CSSA Trial HSC Examination 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 Education Standards Authority. No guarantee or warranty is made or implled with
respact to the application or use of CSSA Trial HSC Examination Marking Guidellnes in relation to any specific “Trial' HSC Examination question or answer. The CSSA assumes
na liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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14(b) (i) (3 marks)
Outcomes Assessed: MEXI2-5
Targeted Performance Bands: E3-E4

Criteria Marks
¢ Provides correct solution 3
e Uses integration by parts correctly OR recognises Vi+Z= J% 2
¢ Recognises % 1+x% = \/117 OR makes.some valid progress in integral 1

Sample Answer:
1
I,,"—*/ --—in———dx Letv=1+/1+x2
0o V1+x?

D _1(1422)7 So, u=x""!

a ) (1 -+ ) X 2% O, U =
dv=—dx du=(n—1)x"2dx

1 +x2

X

1
Hence, I -——/ Sl — gy
"o V14x2
1 1 :
= [x"‘l Y/ 1+x2]0—/ V1422 % (n—1)x""2dx
0

1
—(xV2)- - (1) [

1 xn-—Z 1 X
-—‘\/5—(71—1) (/0 —1+x2 dx+/0 —,_.___1+x2 dx)
=V2—(n—1)(Lica+ 1)
L(l4+n—1)=v2—(n—1)I,_

=Y2_n1p as required.
n n ?

X X2 dx

14(b) (ii) (2 marks)
Qutcomes Assessed: MEXI2-5
Targeted Performance Bands: E3

: Criteria Marks
e Provides correct solution 2
e Correctly calculates /; OR Substitutes into reduction formula correctly 1
Lox
Sample Answer: now I = f Vi dx
0 +x
L=¥_nlp — 1
L5 - [ ! +x2] 0
L= ——dx
0 V1+a? =v2-1
2
Z\/T__éll SOI3-‘:13Z“—%(\/2-“1)
—2=V2
=73

Disclaimer

The Information contained In this document is intended for the professlonal assistance of only teaching staff, It does not constitute advice to students. Further it Is not the intention
of CS8A to pravide specific marking outcomes for all possible CSSA Trial HSC Examnination answers, Rather the purpose is to provide teachers with information so that they can
belter explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantee or warranty is made or implled with
respect to the appiication or use of CSSA Trial HSC Examination Marking Guldelines in relation to any specific ‘Trial’ HSC Examination question or answer. The CSSA assumes
no iability or responsibility for the accuracy, completeness or usefuiness of any Marking Guidelines provided for the CSSA Trlal HSC Examination papers.
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14(c) (2 marks)
Outcomes Assessed: MEXI2-2
Targeted Performance Bands: E3

Criteria Marks
e Provides correct proof 2
e Expresses the RTP in some correct algebraic fashion ’ 1

Sample Answer:
Let the two distinct positive integers be a and b:

Consider 2 (a* +b?) = 2a° +2b*
=a? +2ab+b* +a* — 2ab+ b
. = (a+b)* + (a~b)?
Which is the sum of two distinct non-zero integers.

14(d) (i) (1 mark)
Outcomes Assessed: MEXI2-3
Targeted Performance Bands: E3

Criteria Mark
e Provides correct solution o 1
Sample Answer:
/ = a
chnowz=a+ib:(2), 1z 1 (a.): —“"2_*;,"2
z |z a4+ b2 \-b po

14(d) (i) (2 marks)
Qutcomes Assessed: MEXI2-3
Targeted Performance Bands: E3 ,

Criteria . Marks
e Provides correct solution 2
e Uses dot product and substitutes results from (i) correctly 1
Sample Answer: u-v = |ul|v|cos O
a> b?

- +
a?+b2 a?+b? a4+ b2)2 (az + b2)2

a2_b2 a2+b2

2 2
:\/az—l—bzx\/( a ) X oS 0

P R
2 bZ
Hence cos 6 = ZZ )
2 __p2
6 =cos™! (%) as required.

" -
Disclaimer
The information contained in this document is intended for the professlonal assistance of only teaching staff. it does not constitute advice to students. Further it Is not the Intention
of CSSA to provide specific marking outcomes for all possible CSSA Trial HSC Examination 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 Education Standards Authority. No guarantee or warranty Is made or Implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guldelines In relation to any specific ‘Trial’ HSC Examination question or answer. The CSSA assumes
no liabillty or respansibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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14(d) (iii) (2 marks)
Outcomes Assessed: MEXI2-3, MEX]2-7
Targeted Performance Bands: E3-E4

Criteria Marks
e Provides correct solution 2
* Finds argz and arg (1) 1
Sample Answer: arg(z) = tan™! ( g)
arg (1) = arg (z™!) by de Moivre’s Theorem
— —-1¢b
=—tan™" (2)
So the angle between 7 and Lis 2tan=1 (%)
Hence cos™! (gl—é’;) =2tan™! (£), as required.
Question 15 (13 marks)
15(a) (3 marks)
Outcomes Assessed: MEX] 2-4, MEX12-7
Targeted Performance Bands: E3
[ Criteria Marks
® Uses properties of cosine function to arrive at equality 3
* Uses sum of roots and evaluates the rational terms 2
® Give nine roots of equation in arg form 1

Sample Answer:
24+1=0 96 = +7, £3x, +57, +77x, 97
(cis0)° =1 05, £, 15, 175,

Therefore z = cis (%), cis (%), cis (£3F), cis (£%), cisx

Now, the sum of roots of this polynomial will give

0= cis-§+cis%-”+cis§—l—cis‘7”+cis% +cisl§5£+ciszg’—r+cis_Tm+cisn
Further, using cis(ct) + cis( —0t) =2cos o will give:

0= 2008% +2 x %-!—2003593-1-20087—9’E -1

Also, cos (T — @) = —cos ., so

0 = cos (%) —cos (4£) —cos (%)
cos (§) = cos () + cos (%)

Disclaimer




15(b) (i) (2 marks)
Outcomes Assessed: MEXI12-3, MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution 2
o Differentiates correctly with respect to ¢ at least two of the three dimensions 1
Sample Answer:
4cost
V= 2sin2t
2—2cos2t

15(b) (i) (2 marks)
Outcomes Assessed: MEXI2-3, MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
e Simplifies correctly to arrive at |v| = 4 2
e Provides correct expression for |v]? 1
Sample Answer:
[v|? = (4cost) + (2sin2)% + (2 —2cos2:)?
= 16cos” 1 +4sin® (2¢) +4 — 8cos 2t + 4 cos? (2)
Note, 4sin? (2¢) +4cos? (2t) = 4
= 16cos’t — 8 (2cos’t — 1) 48
=16
So, [v| =4.

15(b) (iii) (1 mark) ,
Outcomes Assessed: MEX12-3, MEX12-6
Targeted Performance Bands: E3

Criteria Mark
e Provides correct length _ 1

Sample Answer;

The length of the path of the balloon is the constant speed of 4 m/s times the 10 seconds it
was inflated, which is 40 metres.

Disclaimer
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15(c) (i) (2 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3-E4

Criteria Marks
o Provides correct solution 2
e Makes significant progress towards identity 1
Sample Answer:
0 1— eine
(1 _eie) (1_|_ei9 +ei20 +,_,+ei(n—1)9)
— i0
=Re| ¢ T
—~Re (ei(-) 1 ei20 430 _“_l_eine)
=c0s 0 +c0s20 + -+ +cosn8 = LHS
15(c) (i) (3 marks)
Outcomes Assessed: MEXI2-4
Targeted Performance Bands: E3-E4
Criteria Marks
e Provides correct solution 3
o Uses ¢ — ¢~*9 = 25ink@ or similar progress 2
o Manipulates RHS to approach a factor of (e"(”“)%) or similar progress 1

Sample Answer:
a1l = em@
_ 2]
RHS =Re (e’ — )
ke 0 ei%O (e—i-%ﬂ _et%B)
30 (e—i%e _ezéo)
9
o datiss  2sn ()
—2isin (%)
né
—Re et(n+l)g—) « S (%_)
sin (5)
; sin (ﬂ)
=cos((n+1)8) x 2
(e DD )
Disclaimer

The information contained In this document Is Intended for the professlonal assistance of only teaching staff. It does not constitute advice to students. Further itis not the intentlon
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Question 16 (16 marks)

16(a) (i) (2 marks)
Outcomes Assessed: MEX12-5, MEX] 2-8
Targeted Performance Bands: E3-E4

Criteria Marks
o Integrates and simplifies to show result 2
e Integrates correctly OR simplifies an incorrect integral correctly 1
Sample Answer:
1
LHS = f x (1—x)?dx
0
Now, letdv =x"dx,  and u=(1-x)?
Hence v = L_ptl and du=—q(1—x)7"dx

p+l

1 1
So, / ¥ (1-x)dx= [(1 —x)?5 le+1 / le+1 x —q(1—x)7""dx
0 0

1
:[0><1—1><0]+p fo+11 —x)?7! dx =RHS.
0

+1

16(a) (i) (4 marks)
Outcomes Assessed: MEXI12-5 MEXI12-8
Targeted Performance Bands: E3-E4

Criteria Marks
o Uses factorial notation to simplify the numerator and denominator sequences to 4
arrive at result
o Evaluates integral and is left with only algebraic terms 3
e Arrives at the p—}r; term and final integral 2
¢ Uses formula in (i) to begin a product of a sequence 1
Sample Answer:
1 1
LHS = / H(1-x)ldx= 45 AP — )T dx
0 0
1 .
_ 1 g=(g=1) + —
_pffl_lxg_l_zxgﬁx X /(;xp 7(1-x)71dx
1
1 1 +g+1
= b ) G xR x sk x [p+q+1 e ]0
_ gg—1)(g—2) x - x1
(p+1)(p+2)(p+3)x---x(p+a)(p+q+1)
I L
R oy RHS.
p!
Disclaimer
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16(b) (3 marks)
Outcomes Assessed: MEXI2-2
Targeted Performance Bands: E4

Criteria Marks
e Uses concavity to show inequality 3
e Uses a graph or similar algebraic argument to analyse Ya,Ya+b,and Va— 2
o Differentiates correctly twice 1
Sample Answer:
y =13
dy 1 -9/3
ki
@ — —2,75/3
a2 "
2y

Considering this function for x > 0 gives < 0, and so y = /x is concave down in the

dx2
first quadrant.

yil

a-b a a+b

Consider interval PQ as shown above with midpoint M. The y-value of M is
Ja~b+Va+b

. Since y = /x is concave down,

2
3/ 3
va b-;\/a+b<%
So, Va—b++va+b<2¥a.
Disclaimer

The information contained In this document Is intended for the prafessional assistance of anly teaching staff. It does not constitute advice ta students, Further itis not the Intention
of CS8A to pravide specific marking outcomes for all passible CSSA Trial HSC Examination answers. Rather the purpose Is ta provide teachers with Informatlon so that they can
better explore, understand and apply HSC marking requirements, as established by the NSW Education Standards Authosity. No guarantee or warranty is made ar implied with
respect to the applicatian or use of CSSA Trial HSC Examination Marking Guidelines In refation to any speciflc "Trlal’ HSC Examination question or answer. The CSSA assumes
no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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16(c) (i) (4 marks)
Outcomes Assessed: MEXI12-5, MEX12-6, MEX12-7
Targeted Performance Bands: E4

Criteria Marks
e Provides correct solution 4

e Provides a correct expression for v but not in required form 3
e Provides correct expression for # including the constant of integration 2
e Recognises need for partial fraction decomposition and some progress toward 1
Sample Answer:
2

ma = kv" —mg

b P dt  mfk

av _mv —mg dv V2 —mglk

dt m m 1

dt m

TR o T v /g R v+ /me]R)

Using partial fractions:

1 B 1 _ 24/mg/k
v—o/mglk. v++/mg/k  (v—/mg[k)(v+/mg/k)
g 4t _m vk 1 1

— = — X _
dv  k  2mg\v—./mglk v+/mglk

t:l ..nlln J.?..._...._._.,._..._..._ 'rng/kl +c
2V kg \ [v+/mg/k|

Iv Y mg/k[ = eZh /kg/m

v+ /mg/k|

Since downwards is negative, kv2 —mg < 0, so v —1/mg/k < 0 and v+ /mg/k > 0.
So: — (v—/mg/k) = (v++/mg/k)e¥Vke/m

Collecting like terms in v gives: v(e#VHkeIm 1) = \/mg k(1 — 2V k8/m),

mg l_eZI\/gk/m
Thus: yo 2| —————
k 1 +e2t1/gk/m

Substituting t =0 and v = 0 gives ¢ = 0. So

Dividing top and bottom by 'V 8/ gives

b \/% e—t\/gk/m —é gk/m
B k e—t\/gk/m +et\/gk/rn

Disclaimer

The information contalned in this document Is Intended for the professional assistance of anly teaching staff. It does not constitute advice to students. Further It is not the Intention
of CSSA (o provide specilic marking outcomes for all possible CSSA Trial HSC Examination answers. Rather the purpose is to provide teachers with Information so that they can
better explore, understand and apply HSG marking requirements, as established by the NSW Education Standards Authorlty. No guarantee or warranly Is made or implied with
respect to the application or use of CSSA Trial HSC Examination Marking Guldelines In refation to any specitic “Trial' HSC Examination quastion or answer. The CSSA assumes
no liabliity or respansibilily for the accuracy, completeness or usefulness of any Marking Guldelines provided for the CSSA Trial HSC Examination papers.
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16(c) (ii) (3 marks)
Outcomes Assessed: MEXI2-6, MEX12-7
Targeted Performance Bands: F4

Criteria Marks
e Provides correct solution 3
o Establishes correct quadratic equation in ¢ 2
¢ Integrates to give correct expression for x 1

Sample Answer:

Setting k = 0-25, m = 100 and g = 10 gives

e~1V10/20 _ ,1v/10/20

e—tV10/20 | o1v/10/20

V10 (_ e—tV10/20 e:mlzo)

v =20V10

20

- 20
=—20V/10 x & x g7

Integrating both sides with respect to ¢ gives
x= —4001n ’e—t\/ﬁ/ZO +etm/20’ i

When ¢ = 0 and x = 5000, ¢ = 5000 +400In2. So

¢~1V10/20 | ,1v/10/20
2

x = 5000 —400In

Substituting x = 1500 and rearranging gives

e—tm/ZO_l_et\/E/ZO B 3500
2 400
e-xﬂﬁ/zo + £V10/20 _ 935/4
o2V10/20 _ 5 ,35/4 ,44/10/20 +1=0

In

which is a quadratic in ¢/Y19/20, Solving for ¢/V10/20 uging the quadratic formula gives
/T5/20 2635/4:|: v/ 4e2%(35/4) _ 4
e =
2

=B/t /e35/2 1

We may eliminate the ‘minus’ solution since for ¢ > 0, &V10/20 > | put

635/4—' A e35/2 — < 1.

Finally, solving for ¢ gives t = In (335/ 44 4/e352 — 1) + (‘é—l_oo) s 59-72 seconds

Disclaimer

The information contained in this document Is intended for the professional assistance of only teaching staff. |t does nat constitute advice to students. Further It Is not the Intention
of GSSA to provide speciilc marking autcomes for all possible CSSA Trial HSC Examination answers. Rather the purpose Is to provide teachers with information so that they can
balter explore, undesstand and apply HSC marking requirements, as established by the NSW Education Standards Authority. No guarantes or warranty Is made or implied with
respact to the application or use of CSSA Trial HSC Examination Marking Guldellnes in relation to any speclfic "Trial’ HSC Examination question or answer. The CSSA assumes
no liability or responsibllity for the accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Tiial KSC Examination papers.
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