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General Instructions Total marks — 84 :
» Attempt Questions 1-7
s Reading time — 5 minutes e All questions are of equal value

¢  Working time — 2 hours

o Write using blue or black pen

s Board-approved calculators may
be used

e A table of standard integrals is
provided at the back of this paper

s All necessary working should be
shown in every question

Disclaimer

Fvery 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
conrses to be examined. These papers do not constitute ‘advice’ nor can they be construed as authoritative 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 only to be obtained from the NSW Board of Studies. .

6300 - 1

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

Answer each question in a SEPARATE writing booklet.

(2)

(b)

©
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©

"Question 1 (12 marks) Use a SEPARATE writing bookiet.

Find the remainder when P(x)= x> —3x* +3x -5 is divided by x—2.

Find jsinz 6x dx .

Sketch the graph of y = 3sin™ (2x), clearly indicating the domain and rénge.

(i)  Find the Cartesian equation of the curve with parametric equations

x=cos ¢ and y=3+sint.

(i)  Describe this locus geometrically.

In the diagram 40D and EC are straight lines, O is the centre of the circle,

and ZCED =20". B

N

NOT TO SCALE

E

Find LABC , giving reasons for your answer.
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Question 2 (12 marks) Use a SEPARATE writing booklet.

sin3x

() Find lim

x=0 X

2

(b)  Use the substitution % =3x -1 to evaluate _[ .
. 1 3X—

dx.

() Tind all real numbers such that In(2x + 3)+In(x —2)=2In(x-+4).

@ (i)  From a group of 7 girls and 6 boys, 3 girls and 2 boys are chosen.

How many different groups of 5 are possible?

(i)  Ifthe group of 5 stands in a line what is the probability that the

boys stand together?

Marks

Marks
Question 3 (12 marks) Use a SEPARATE writing booklet.
x4
(a) Solve the inequality <x—4for x. 3
x+3 )
(b)  Prove by Mathematical Induction that 3% 2™ is divisible by 5, for all 4
positive integers 7.
(c) A particle, P, moves on the x-axis for time ¢ > 0, in seconds, with velocity
v= . 3 cms™, where x, in centimetres, is the displacement from the
+ 3%
origin x=0.
(i)  Find an expression for the acceleration, a cms ™, and show that 3
a varies directly with v*.
(i)  Ifthe particle was initially at the origin, describe the motion both 2

initially and as ¢ — oo.




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

(8)  The function f(x)=¢" —x~2 has azeronear x= 12. 2
Use one application of Newton’s method to find a second approximation to

the zero. Write your answer correct to three significant figures.

(b) A functionis defined by f(x)= ¥ —1 for all real x.
(i)  Draw the graph of y= f(x) and state the range of the function. 2

(i)  Find the inverse function, f~ '(x), clearly indicating any restrictions. 3

(6  Aparticle moves in a strajght line so that its displacement x cm from the origin

attime ¢ >0, in seconds, is given by x = J3cos3r—sin3z.

® Show that the particle moves in simple harmonic motion. 2
(i)  Find the velocity when the particle is 1 cm from the origin on its 3
first oscillation.
5

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

@

®)

©

Q)

If the roots of x* —6x% + 3x+ k=0 are consecutive terms of an

arithmetic series show that one of the roots is 2.

(i)  Hence find the value of k and the other two roots.

Show that 2220~ tan0 _

2
tan26+cotd tan” 6.

P(2ap, ap®) is a point on the parabola x* = 4ay with focus S(0, a). The point
Q lies on PS produced and Q divides PS so that PQ:0S=-4-3,

NOT TO SCALE
5(0,a)

P(2ap,ap®)

(i)  Show that Q has coordinates (— 6ap, a(4-3 pz)) .

(i)  Showthatas P varies, the locus of O is a parabola.

Marks




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

®

(®)

(©

Marks

2471 2n

Simplify +37.

3
8nX6n

A balloon in the shape of a cylinder, with height /4 and radivs r, expands so
that % is always proportional to », that is # = kr for some constant % .

When 7 = 4 om, the volume is expanding at the rate of 0.2cm’s™.

@) Show that when # = 4 cm the rate of change of the radius is given by 2
a1
dt 240zk’

(i)  Ifthe surface area of the balloon is expanding at the rate of 0.1cm”s™ 3

when 7= 4cm, find the constant of proportionality, k.

2n
(i)  Differentiate both sides of the expansion (1 + x)zn = z e k xF.
)

2n
(i)  Hence show that ) k e, =nxd",
k=1

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

(®)  Astudent is taking a test with 50 multiple-choice questions and guesses the

answer to each one. The probability of guessing a question correctly is 0.3.
()  What is the probability that the student answers 25 questions correctly?
(i)  What is the most likely number of questions answered correctly?
(b) A vertical wall, height % metres, stands on horizontal ground. When a projectile
is fired, in a vertical plane which is at right angles to the wall, from a point on the

ground ¢ metres from the wall, it just clears the wall at the highest point of its path.

The equations of motion for the projectile with angle of projection, @, are:

x=Vtcosd y=Vtsinh— %gf (Do not prove these.)
v
h NOT TO SCALE
g
X
e

(i)  Show that the particle reaches the highest point on its path when ¢ = Vsind
g

(i)  Show that the speed of projection is given by ¥* = —2%(%2 + cz) .

(iif)  Find the angle of projection, &, in terms of / and c.

End of paper

Marks




CATHOLIC SECONDARY SCHOOLS ASSOCIATION -
2009 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS EXTENSION 1

Question 1 (12 marks)

(a) (2 marks)

Outcomes assessed: PE3

Targeted Performance Bands: E2-E3

Criteria Marks

e applies the Remainder Theorem or equivalent progress towards solution
o finds correct remainder

Sample Answer:
P(x)=x*~3x"+3x-5
By the Remainder Theorem P(2) = remainder
. remainder =8-12+6-5
=3

OR
Correct division of polynomial.
(b) (2 marks)

Outcomes assessed: HE6, HE7
Targeted Performance Bands: E2-E3

Criteria _ * | Marks

e correct trigonometric substitution in integral
e finds a correct primitive (+C not necessary)

(¢) (3 marks)
Outcomes assessed: HE4
Targeted Performance Bands: E2-E3

.. Criteria
¢ __draws cotrectly shaped graph
¢ identifies correct domain B
* identifies correct range
Sample Answer:
¥ =3sin"'(2x)
.-l 1
domain: —<x<— . 37 3
5 2 range: 2 <y=< o
y
§2Lr
-1 05 05 i x
_%r‘
(d) (@) (2 matks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
: Criteria M
_ ® uses correct tri gonometric jdentity . alrks
o _substitutes correctly and determines correct equation 1
Sample Answer:
X = Cost
y=3+sint = sint=y-3
substitute into cos® £+ sin®7 =1
4 (y-3)P¢ =1
(@) (i) (1 mark)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria . Marks

* corfectly describes locus

Sample Answer: -
. -1
jsmz 6x d == j (1= cos12x) dx
1 1.
=—| x——=sinl2x |+ C
2 12
x sinl2x
=2
2 24
1
DISCLAIMER
The inft i ined in this d is intended for the professional assistance of teaching stafF. Tt does not constitute advice to students. Further it is not the intention of the

CSSA to provide specific marking outcomes for all possible Trisl HSC answers. Rather the purpose is to provide teachers with information so that they can befter explore, understand

and apply HSC macking requirements, as established by the NSW Board of Studies.
No guarantee nor warranty is made or implied with tespect to the application or use of CSSA Marking Guidelines in relation fg 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.

Sample Answer: . .
Geometrically the lo
DISCLAIMER .
The | i d in this document is in!

& mi?ﬂﬁon of the

CBSA to provide specific marking outcomes for al
Xplore, understand

and apply HSC marking requirements, as establi
No guarantee nor warranty is made or implied wi
assumes no liability nor responsibility for the ac




(e) (2 marks)
Outcomes assessed: PE2, PE3
Targeted Performance Bands: E2-E3

. Criteria Marks
o finds Z4ED, giving correct reason , 1
- | e finds Z4BC, giving correct reason . 1
Sample Answer: 5

N

E

LAED = 90°(angle in a semicircle, 4D is a diameter)
o LAEC=T0°
ZABC =110° (opposite angles of cyclic quadrilateral ABCE are supplementary)

Question 2 (12 marks)

(a) (1 mark)

QOutcomes assessed: PE2

Targeted Performance Bands: E2-E3

Criteria Marks
e gives correct result . _ 1
Sample Answer:
. sin3, . sin3
g S03% . sindx
=0 X x>0 3x
=3x1 using lim™* =1 .
=0 * N
=3
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 or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer, The CSSA
agsumes no liability nor responsibility for the accuracy, completeness or usefilness of any Marking Guidelines provided for the Trial HSC papers.

(b) (3 marks)
Outcomes assessed: HE6
T argeted Performance Bands: E2-E3

_ Criteria Mark
* _ rewrites the integral using the substitution | ) 1
e finds the new limits ) b 1
*» _evaluates the integral correctly (correct numerical equivalence) !
Sample Answer:
J‘2 x dx=l 2 3x NEE u=3x-1 3x=u+1
1 3x-1 941 3x-1 du
1 psu+l —=3
=5h— du dx
9% u Limits x=2=>u=5
zlr 1+l du x=l2u=2
92 u
1 5
=3 [#+1n u] ;
1
=§[5+1n5—-(2+1n2)]
1 3+In2
= 5( +In3)
1 1 5
=5tglog
(c) (4 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E2-E3
Criteria Mark
* uses logarithmic laws 1
e establishes the quadratic equation 1
_*__solves the quadratic equation 1
® gives correct solution 1

Sample Answer
In(2x+3)+ In(x-2) =2In(x + 4)
In(2x +3)(x ~ 2) = In(x + 4)*
2 ~x—-6=x"+8x+16
% —9x~22=0
(x+2)(x-11)=0
Lx=-2 or x=11

for valid solutions x> 2

but x =-2 is not valid .~ x =11 is the only solution

4
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(d) (i) (2 marks)
Outcomes assessed: PE3

- Targeted Performance Bands: E2-E3

: _ Criteria Mark
o uses combinations correctly or significant progress towards answer 1
s gives correct answer - 1
Sample Answer:
Girls can be selected in "C, =35 ways
Boys can be selected in s C, =15 ways
There are ’C, % °C, = 525 groups of 5.
(d) (ii) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
o calculates the number of ways that the boys can stand together 1
» finds the correct probability ) 1
Sample Answer:
If the boys stand together then there are 2!=2 ways to arrange themselves.
In the line there are 3 girls and the group of boys to be arranged => 4!=24 arrangements.

.21 x 41= 48 ways of the boys standing together in the line.

If no restrictions the 5 can be arranged in 5!=120 ways in a line.

P(boys stand together) = Ll = 2 .

5

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 guarantee nor wawanty 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 1o liability nor respopsibility for the accaracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

I

Question 3 (12 marks)

(a) (3 marks)

Outcomes assessed: PE3
Targeted Performance Bands: E3-E4

. Criteria . Marks
o establishes correct quadratic or other correct significant step towards solution 1
o further significant step towards solution T
« finds solution 1

Sample Answer:
it % (x+3) 3
x— x _
x+3 i

(x+3)(x® —4) <(x—-4)(x+3)
F+HNE - - (x—-NH(x+3)’ <0
(x+3NE* -4—(x=4)(x+3) <0
(x+3)(E* —-4—(x*-x-12))<0

(x+3)(x+8)<0
—-8<x<-3

-8

30 x

6
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(b) (4 marks)
Outcomes assessed: HE2
Targeted Performance Bands: E2-E3

. Criteria Marks
¢ establishes the truth of S(1) , !
* cstablishes the result for S(k) B 1
* substitutes result in S(k+1) 1
o deduces the required result 1

Sample Answer:
Let §(n) be the statement 3% +2™ is divisible by 5
Consider S(1): ¥ +2°=35 whichis divisible by 5.
Hence S(1) is true
If S(k) is true: 3 + 252 = 5 M1 where Mis an integer *
RTP S(k+1) istrue ie. prove 30 + 2892 =50 where 0 s an integer
LHS — 33k+3 + 2k+3
=3 x 3 $2x2"2
=27(5M =28y + 2 x 2%+
=27 x5M 27 x 252 4.2 x 2F?
=5%27 M -25x 2%
=5027M-5x%24%)
=50 where Q is an integer since M and k are integers

if S(k) is true using ¥

Hence if S(k)then S(k+1)is true. Thus since S(1)is true it follows by induction
that S(n) is true for positive integral ».

OR

LHS — 33k+3 + 2k+3
=P %P xk?
=25x 3% 42 % 3% 1. 2 x 282
=25% 3% +2(3% 42547
=253+ 2% 5M
=5(5x3%+2M)
=50 where () is an integer since M and k are integers

if S(k) is true using  *

Conclusion as above

DISCLAIMER

The i i 0 d in th..is d is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of the
CSSA. to provide specific marking outcomes for all possible Trial HSC answers, Rather the purpose is to provide teachers with inforration so that they can better explore, understand
and apply HSC marking i 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 spetific 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: HES :
Targeted Performance Bands: E3-E4
- . Criteria Marks
» progress towards correct differentiation 1
¢ finds a correct expression for acceleration 3 1
e shows correct relationship - , : 1

Sample Answer:
2
V=
1+3x
2 1 4
2 (1+3x)
=2(1+3x)”
Now

d(l 2]
a=—|-—v
de\ 2

=2x-2(1+3x)? =3
12
(1+3x)

1
—y
2

S S
(1+3x)° 8
=—l—2v3
8
=3y

2
. a varies directly as v’

(c) (ii) (2 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E2-E3

Criteria Marks
e describes initial motion : 1
¢ describes motion as t -5 « 1

Sample Answer: A
Initially v=2 cms™ .. the particle moves in a positive direction from the origin.

As t increases, x increases and v decreases.
As 7 — oo, the particle continues in a positive direction with v — 0.

DISCLAIMER.

The i i ined in this d is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of the
CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the puspose 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 refation fo any specific trial exam question or answer, The CSSA
assumes 1o liability nor responsibility for the accuracy, comp or 1 of any Marking Guidelines provided for the Trial HSC papers.
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Question 4 (12 marks)
(a) (2 marks)

Outcomes assessed: PE3, HE7
Targetga' Performance Bands: E2-E3

- Criteria
e progress towards solution

¢ finds correct approximation (correct numerical equivalence) B 1

Marks

Sample Answer:
J(x)=e ~x-2
L fi(x)y=e" -1
Let x, = 1.2
flx)=€?-12-2=0.1201169...
f1(x)=€e?—1=23201169...
Xy T X @
fx)
5 _ 0.1201169..

2.3201169...
=1.14822...

=1.15

(b) (@) (2 marks)
Outcomes assessed: PE6
Targeted Performance Bands: E2-E3

Criteria Marks

» draws correct graph
» states correct range

Sample Answer:
y — e3x _ 1
Range: y>-1

-1

9
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(b) (ii) (3 marks)
Outcomes assessed: HE4
Targeted Performance Bands: E2-E3

Criteria Marks
o interchanges variables or progress towards solution 1 .
o. changes subject of equation or further progress towards solution . 1 :
o states inverse function with correct restriction ] 1
Sample Answer:

y — e3x _ 1

Swap x and y

x=e” -1

e¥=x+1

3y =In(x+1)

1
y=§m@+D

f’l(x)=%]n(x+1), x>-1

(©) (i) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E2-E3

Criteria Marks
o differentiates correctly 1
e shows motion is simple harmonic 1
Sample Answer:- v
x =+/3 cos3t—sin3¢
dx
y=-
dt
=-3/3sin3¢—3cos3t
a=—=
dt
=—9/3 cos 3¢ +9sin 3t
=—9(y/3 cos 3¢ —sin3t)
=-0x

which is of the form a =-n’x where n=3
. motion is simple harmonic

10
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(c) (i) (3 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria : Marks
» _establishes result using auxiliary angle or other progress toward solution 1
. | » solves correctly for time < 1
" | finds correct velocity (correct numerical equivalence) _ 1

Sample Answer:
when x=1, J3cos3t—sin3t =1
Let +/3cos3t—sin3t =R cos(3t+ @)

Rcos(3t+ o) = Rcos3tcosa — Rsin3tsina

.'.Rcosa:ﬁ

Rsina=1

ie tanot—L = a==
€. NG G

R*=1+3 = R=2
«/gcos3t—sin3t =2cos(3t+—76€)

i.e. solve 2 cos (31‘ + %j =1
cos| 3¢+ Zl= l
6) 2
3+ 16[_ = -{3[— (first oscillation)

t= z seconds
18

Whe? t= 11[8— v= —3\/§sin% - 3cos%

-
&

B

= =3 3xl—3x—
2 2

= —3\/5 cms™

11

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
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Question S (12 marks)

(a) (i) (2 marks)

Outcomes assessed: PE3

Targeted Performance Bands: E3-F4

Criteria Marks
s defines roots in arithmetic series B 1
* uses sum of roots to show result 1
Sample Answer:
Lettherootsbe a—d, o and a +d
2 —6x*+3x+k=0
—b
sum of roots = — =6
a
Also sum ofroots = —d+a+a+d=3a
~L3a=6
a=2
i.e. one of the roots is 2
(a) (ii) (3 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Mark
s finds correct value for k& 1
e progress toward solution 1
o finds correct roots 1

Sample Answer:
Since one root is 2 substitute into equation to find k.
22 —6x22+3x2+k=0
~k=10
i.e. equationis x* —6x% +3x+10=0

product of roots = - =-10

product of roots = of(a -dYa+d) from (i) ’
=a(a® - d*)
L -10=2x (22— d)
S=4-d
=9
d=1%3

.. roots are —1,2, 5

12
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(b) (3 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E3-E4

] Criteria Marks
e establishes correct t-formula or other progress towards result ) 1
» _significant progress toward the result ] . 1
e completes the proof : 1
Sample Answer:
Let t =tan@, .. tan28= N 2 o
LES = tan26 —tan
tan26 +cot @
(2 (%1
-2 ) -2 e
_u-t4P (2041-7
To1-2 -
1+ (112
—_— =T
-7 P+l
=
=tan’ @
=RHS
OR
LHS = tan 20 —tan @
tan28+cot &

2tan & ) ( 2tan 6 1 )
=| S —tan @ |+| St ——
1—tan* @ 1-tan’@ tan@

2tan & —~tan @ +tan’ tan A(1 — tan® 8)

i

1—tan® @ 2tan’ H+1—tan’ @
— tan (L+ tan” O)x 20 _
tan~ @+1
=tan’ @
=RHS

13
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(c) () (2 marks) -
Outcomes assessed: PE4 .
Targeted Performance Bands: E3-E4

- Criteria Mark
*_uses correct formula for division of interval or progress using other correct method 1
e finds corrett coordinates from working 1

Sample Answer:

P(2ap, ap*), S(0, a) and PQ:0S=-4:3
Let Q have coordinates (x,, y,)

5 =3><2ap—4><0 :3Xap2_..4xa
! -4+3 ! —4+3
_Sap :3ap2—4a
-1 -1 )
=—6ap =a(4—3p2)

. O has coordinates (—6ap, a(4-3 pz))

(c) (i) (2 inarks)
Outcomes assessed: PE4
Targeted Performance Bands: E3-E4

Criteria Marks
o makes progtess to finding the locus 1
» _shows locus is a parabola 1

Sample Answer:
From (i) x=-6ap

12a
x* =484 ~12ay
=-12a(y—-4a)
which is the form of a parabola [with vertex (0, 4a)]
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Question 6 (12 marks)

(2) (3 marks)

Qutcomes assessed: PE2

Targeted Performance Bands: E2-E3

Criteria Marks
o simplifies some indicés ‘ * 1
o further progress with simplifying indices ' . 1
e gives correct expression 1
Sample Answer:
24n X 3271 .\ 24n X'32n .
+ =
8" x 6" 2" x 2" x 3"
4n n
- _2_2:_13- + 3"
=3"+3
=2x3
(b) @) (2 marks)
Outcomes assessed: PE5, HE7
Targeted Performance Bands: E3-E4 :
Criteria ) Marks
e establishes correct derjvative 1
e shows the result ) 1
Sample Answer:
V = ar’h
=’k since h=kr
av_a dr
dt dr dt
dav 0, . dr
i 3zrik x =
iz1~V—'=0.2 whenr =4
dt
S 02=3rx4kx ir_
dt
dr _ 02
dt  48xk
__ 1
2407k
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(b) (ii) (3 marks) :
Outcomes assessed: PES, HE7
Targeted Performance Bands: E3-E4

Criteria Marks

. ar . 5 -
o finds expression for ?‘1—: using surface area or progress toward result 1%

» equates expressions using (i) or signiﬁcaﬁt progress toward result 1
o finds correct value of k

Sample Answer:
S = 27rh+2mr”
=271k + 21"
=277 (k+1)
ds ds _dr

e X ——

dat dr’ dt
ﬁg= drr(k+1) % %
ds

2 _0.1whenr=4
a waenr

dr
S0 l=4rxd(k+1)x—
0.1 7r><(+)><dt

since h=kr

dr 0.1
16k +1)
_ 1
T 1607(k+1)
e ! = L from ()
160m(k+1) 2407k
240k =160k +160
80k = 160
k=2 ,
16

i
¥
i
3

DISCLABMER.

“The information contained in this document is intended for the professional assistance of teaching staff. Tt does not constitute advice to students. Further it is not the intention of the
CSSA to provide specific marking quicomes for &l possible Trial HSC apswers. ‘Rather the purpose is to provide teachers with information so that they can better explore, understand
and apply HSC marking requi as ished 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 inTelation to any specific frial exam question or answer. The CSSA
assumes o liability nor responsibility for the accuracy, completeness or usefiulness of any Marking Guidelines provided for the Trial HSC papers.




_ A ssed: HE7
‘ed Performance Bands: E3-E4

Criteria . Marks

K “ciiffcrenti-ate'LHS corre"cﬂy ) 1
o differentiate RHS correctly _ 1

Sample Answer:

P21
(1+x)" =D 7C, 25 = PC 4 PC x4 Cy 3P 4 o 4+ CxE Ak T,
k=0

Differentiate both sides with respect to x.
LHS=2n(1+x)""

RHS=""C,+™C, 2%+ ...+ "C, " + ..+ 7'C,, 2mx™™!
2n
2 k-1
=y ¥C, kx
k=1

~2n (1 + Jc)z"_l = ;V_": k 2an P

k=1

(c) (ii) (2 marks)
QOutcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Marks
» correct substitution into equation 1
» gives correct conclusion 1

Sample Answer:
2n
Let x =1in the expansion of 2n(1 +x)2"_1 =2 kC, X
=
LHS =2nx 27!
=nx 2211
=nx4"
- 2n
RHS =Y k>"C,
k=1
2n

ZkZ"C =nx4"

k=1
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Question 7 (12 marks)

(@) () (2 marks)

Outcomes assessed: HE3

Targeted Performance Bands: E2-E3

- Criteria - Marks
¢ establishes correct binomial probability ) - 1
* _gives correct answer (correct numerical equivalence) 1 .
Sample Answer:

Let probability of correct guess, p =0.3 and incorrect guess, q=0.7
Binomial probability; (0.7 + 0.3)"
P(25 cotrect) = *°Cys(0.7)%(0.3)”

[=0.0014]

(a) (if) (3 marks)
Outcomes assessed: HS
Targeted Performance Bands: E3-E4

Criteria Marks
» applies greatest coefficient method or some progress towards solution _ 1
o flrther progress towards solution (e. 2. solition of inequality) 1
® gives correct answer 1

Sample Answer:
Most likely number correct => find the greatest term in (0.7 + 0.3y

Find k such that % >1

k
Teo _S0-k+1 03
T, k07 )
153 i
ie. 1533k =1 :
Tk
153-3k2>7k
10k <153
k<153 .
Sk=15
Most likely number correct is 15. [:T16 = "C(0.3)*(0.7)% = OAIZZ:!
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(b)) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E2-E3

Criteria

Marks
e differentiates and equates to zero ) 1
* shows correct result < 1
Sample Answer:
Particle reaches maximum height when 3’ = 0
1
y=rftsing——2-g1f2 = Y =Vsinh-g
when y'=0, gr=Vsing i.e.t:m
g
(b) (i) (3 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
* _some progress toward solution 1
s further progress toward solution 1
¢ substitutes and simplifies to obtain desired result 1

Sample Answer:

. Vsin@
At maximum height t=—31—n—, x=candy=h

Visin’6 1 V'sin’@
p=0 —-—g 2 and ¢

_ V’cosfsind
g 2° g g
Vsin’ @
h=e—— ¢

2g g

2gl _ V'sin’ 9(1-sin’ §)

Lsin = 6)) -

g

Vz Vz
2

g
_2h(7" —2gh)
4

2

LV =2gh+ 2L
2h

_4gh’+cg

2h

& (4
= (4h +cz)

19

. V'cos’sin’ @

4 Zgh( 2gh

r2,-2)

substituting for sin” ¢ from (1)
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(b) (iii) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
» significant progress towards solutions _ 1
 finds a correct expression for 8 v _ : 1
Sample Answer:
V2 cosfsin @ V2 sin* 0
= — h=——
g 2g
ko _Vlsin’o y g
¢ 2g  V*cosfsinf
h _ siné
c 2cos@
2k =tan @
c
S @=tan™ (Z—h)
¢
OR
Y
V' =Eanrr)  h VS0 e sinte- Zgzh
2h 28 v
sin® @ = _g__zgii_
2 2
5(41’1 +c )
2
Sin2 f= —LZ—-
(4h2 +c )
sinf = 2 (6 acute)
an* + p
f=sin’ _2h
VAR +c*
20
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