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Geéneral Instructions Total marks (70)
o. Reading Time - 5 minutes | Total marks (10)
o “Working Time - 2 hours S ’ o Attempt Quesnons 1- 10
o Write using a blue or black pcn Black | -0 AIISWGI on the Multiple Choice -
pen is preferred . answer sheet provided
* . -0 Board approved calculators may be nsed - . o AllOW about 15 minutes for this - '
o A table of staridard integrals-is prowded gectmn -
" at the back of this paper .
- o. Show all necessary working in ' . Total marks (60)
Questions 11-16 o 1 o Attempt questions 11 — 14

o Answér on the blank paper
provided, unless otherwise
_instructed

6 Start a new page for each
question. - )

o All necessary working should be
shown for every question

o Allow about 1 hour 45 mmutes
for this section
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2013 Trial HSC Examinati.an Mathematics - Extension 1

' Section I
10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1 — 10,

1. The height of a giraffe has ioeen modeled using the equation:

H=540-4.80e "

-where H is the height in metres, ¢ is the age in years and kis a pos1t1vé constant,
If a 6 year old giraffe has a hcxght of 5.16 meres, find the value of &, carrect to

2 significant figures.
(A) k=005
(B) k=024 .‘
(& k=050 “
@) k=48
2 jﬁ _.fix__=
- 5 A-16
W ,(3+ﬁ | " X
i)
- ('B') 3+ 5) ' o
B C
. ( Ji '

o) [n(—2+4J§, C

13 <5, ,

3. Find the .soiuﬁon to the inequality: R

(A) x<3,x245
B) x<3,x245
{(C) 3<x<45

‘O x<3,x>45

2013 Trial HSC Examination
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4, What is the acute angle between the lines vx—y+2='0 and 2x—'y— 1=07? .

&) 1826 7 T
®) :19°28'
& .‘ 70° 32/
(D). 71° 34
s
5. Z 3 —2m = ?
‘ (1:;_ "o
®) 65
© i34
(D) 135

#6. Find the coordinates of the point whlch d1v1des the interval j Jommg A(2,1) and
B(2; 8) internally in the ratio 3: 4.

@ )
® @9
© @7 4
® @2 ‘

7. Find the volume generated when y =sinx betweenx=0and x= —375 is rotated

..around the x axis.

. 2 -
(A) %—% cubic units. ’
. 2
®) %"ﬁsﬂ cubic units.
. 2 3 . .
©) - %—-‘1’5 ‘cubic units.
2 3 L
™) %—"7{7_: cubic units.
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8. What is the domain and range of the function 3 =6 cos (3x) 7

(A) Domain —%st%

1

‘ (B): Dc_)main “lex<l,

3 3
(©) Domain' 0<x<6n

(D) Domain 0<x<3n

3

>

Range

Raﬁgé

; Range

)

; Range -

0<y<é6n,

9. Using x =2 as an initial approximation to the root of fx) = Inx — sinx use one
application of Newton’s Method to find a better approximation.

" (A) x = 2238

B) .x = 1764
© x= 2236
@) x = 6238

10. AB is a tangent to the circle, centre O.

AADO 32°
Find the size of £ZDAB .

(A 29°
®) 32°
© 37

©)- s58°

|
'\
‘.

‘ End of Section I
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Section IT

- Total marks (60)

Attempt Questions 11-14
Allow about 1 hour 45 minutes for this section

Answer all questions, starting each question on a new sheet of paper with your name and the

question mumber at the top of the page. Do not write on the back of sheets.

Question 11 (15 mérks) -Usea Separate sheet of paper.

a) For the fuﬁction Jx) = (x- 1)2 find the equation for the inverse function

/- (x) Include a sketch of the inverse functlon y=f (x) and state the range of
the inverse function.

b) Roger and Jo agree to play 5 sets of tennis against one another in practice for the
Austrian Open.- Based on past experience, Roger has a 0.6 probability of
winning any one set played between them. What is the probability that Roger
will win at least three of the five sets?

c) Use the method of mathematical induction to prove that 5"> dn+ 12 for all
integers n> 1. . . :

d) Using the substitution # = X1 , or otherwise, evaluate f xlex3 -1 dx.
) : ’ 1

i) Express Ssinx + 1200sx in the form A4 sin(x +-o)) where 0 € 0 <

€)
. 2'

(lee the value of o in radlans correct to two decn:nal places.)

Hence or otherwise, solve Ssinx + 12cosx =8 for 0 <x<m.
(Give the value, or values, of x in radians, correct to two decimal places.)

>End of Question 11

" Marks
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Question 12° (15marks)  Use a separate sheet of paper
2 i) Find the value of K if x4 is afactor of P(x) =% skt e,
ii). Using this value of &, fully factorise P(x) =% — 3k + 32,
b) Show that sin 34 = 3 sind — 4 s}n5A.

A

3 .
¢) Evaluate J dx 7 giving your answer as an exact value.
S o I t4x -

A circular metal plate is heated so that its diameter is increasing at a constant
rate of 0.005 m/s. At what rate is the area of the cireular surface of the plate
increasing when its diameter is 6 metres? .

(Answer in m”/s, correct to 2 decimal places.)

e) Tiarne has ten music videos saved in a folder on her laptop, which she can
arrange to play in any order. Of these videos, three are by The Script, two are by
Foster the People, and the other five are all by different artists.

i) - How many arrangements are there of the ten videos?

ii)  Tiarne decideés that when she plays the ten videos those that are by the same

artist will play to gether, in any order. How many-arrangements of ten videos _

are now possible?

- iif) Tiarne then decides that she only has time to play 5 videos. The five will
start with one by The Script and end with one by Foster the People with
_ three others by different artists between. How many arrangements of five
videos are possible?

End of Question 12

Marks
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Question 13 (15 marks) = Use a separate sheet of paper-

'a) The diagram shows two circles with centres O and P respectively, which touch at

the point H. OP is produced to meet the smaller circle at D. AB is a common
“tangent drawn through H. A secant is drawn through H meeting the respective
circles at F and G. FB and AG are tangents to the respectlve circles. GD and OF

are joined. AGDH =x°
E

F

i) Showthat LHFB=/ZGDH.
ii) Showthat ZHAG =2 x LOFH

Question 13 continues over the page

Marks
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Questlon 13 (contmued) _ Marks _ ~ Question 13 (continued) ' . ' Marks -
c) A shade sail with corners 4, B and C is shown in diagram 1, supported by three 3

- vertical posts. The posts at comers 4 and'C are the same helght and the post at

corner D is 2.4 m taller, Diagram 2 shows the sail in more detail. D is the point

on the taller post horizontally level with the tops of the other two poles.
_ AD=64mand DC=52m: £ADC=125°, '
Takmg the origin at the point at which the package is released, the equations of . Find the area of the shade sail.
motion of the package as it falls (using grav1ty as 10 m/s®) are: : :

" b) Arescue pla.ne ﬂymg ata helght 0£900 m and a speed of 80 m/s is approachmg

: three sailors in a life raft. The plane is to drop a survival package to the raft. The. .
package will be released to fall under g'rav1ty from the plane as it approaches the
raft,

Diagram 2

x=80r and y =-5¢

80 m/s

X
................... AL
¥ o o ' 250 m
. dm
i) Show that the equatlon of the traJectory of the package as it falls is | _ 2 d) Apack °_f48 cards is.used in a board game. They are evenly divided into four
{ 280 types which are coloured, red, blue, green and yellow.
P=— y _ N ]
- ' v _ i)  Inhow many ways car six cards be selected without replacement from the 1

ii) Find the time it takes for the package to hit the water. 1 ) ‘pack, so that exactly two are blue and four are yellow? (The order in which
L . o . Co . ' they are selected is not importaht )
ii) T'he package will be‘rellﬁeased ?:; ho?tzon:ﬁl cl1lstance d, frorﬁl the;ﬁﬂts'o takf to 2 . . _ ii) " In how many ways can six cards be selected without replacement from the 2

hit the water 250_ m In front of the raft as the plane approac ‘?S' at1s the ) : ' pack S0 that at least five of the cards are of the same colour?

angle of depression ( o ) of the raft from the plane at the point where the : o

package is to be released? .

( . L : : ' End of Question 13
Question 13 continues over the page : : _ ) A

10




2013 Trial HS‘C FExamination Mathematics - Extension 1=

Que_sﬁon 14 (15 marks)  Use a separate sheet of paper o Marks
-~ a) i) Divide 27 by x-3 and express the result in the form 2
. K 2 . _
L2 S R i
x-3 X—
2" . . 2

if) Without the use of calculus, sketch y = Y showing the vertical and

sloping asymptotes. V

b) i) Find the value of the coefficient of ¥ inthe expansion of (1 + x)a( 1+ x)7. 1
if) Using the expansion of (1 + x) 1+ x) » show that 2
3N(7 3\ (7 3\(7 N(T 10
&6 (2)(3) 3G -(5)
c) A particle is rhoving in a straight line according to the equation:
X = 3sm (4!)
where x is the dxsplacement in metres and tis the time in seconds.
i) Prove that the partwle is movmg m s1mple harmomc motion by showing that 2
x satisfies an equatlon of the form X¥X= —n (x —o).
if) The particle begms from rest at the ongm Find the next four times when 1t . 2
is at rest. ’

Quesﬁon 14 continues over the page

11
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Question 14 (continued)

d) The graph of the parabola W= 8y is shown below. The tangent at the point

P(4p, 2p2) has equation ﬁx e Zp =0 and cuts the x axis at B(2p, 0). The
normal to the pa.rabola at P, cuts the y axis at 4.

y

—2p° =0

Nl

/ B(@2p,0)
1) Show that the equation of the normal at Pis x + py — ?.p3 —4p=0.

. ii) Show that the coordinates of 4 are (0, 2p2 + 4) .

iii) Let C be the midpoint of 4B. Find the Cartesian equaﬁon of the locus of C.

End of Examination

12

Marks
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Section I - Multiple Choice Answer Sheet

‘Name

Allow about 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response
oval completely.

Sample: - Co4d= W2 . ®6 (C)fé D) 9
‘ AO B@ cO DO

_If you thmk you have made a mistake, put a Cross through the incorrect answer and
fill in the new answer.

r® Bm CcO PO

If you change your mind and have crossed out what you consider to be the correct
" answer; then indicate the correct answer by writing the word correct and drawing an
‘arrow as follows.
. correct
/

A® pm  CcO DO

3 Starthere 1. -A.O BO C. DO

2. A@ RO €O DO
AO B@® CO DO
A® BO cO DO
AO BO O le
AO B@ CO DO
AO B® CO DO
A@® BO CO DO
AO BO Ce@ DO
1. AO BO CcO D@

D A -

Questions 1 -10 [ HSC Trial Examination- Maths Ext 1

12013

_Worked Solutions to Multiple Choice Questions
1 H=540-4.80e " ' C
When =6, H=5.16. '
5.16=540-4.80 x &
—024=-480x ¢ "
005 =¢*
In(0.05) = -6k
o = In(0.05)
T 5.
k=10.499288.. .
. k=0. 50 -(2 sig figs) 5 )
2, 6 A
f & [l k],
x —16 ) ’
= In(6 + 420 )~ In(5 + J9)
= In(6 + 20 ) - In(8)
= ln(6 ki Z‘EJ
‘ 8
= 1;5(3 +5 j
4 By Standard
Integrals
3, 15 B

<S5

2x~06
2 .
D=0 < (2x-6)"5

15(2x — 6) < (4x" = 24x + 36). 5
30x—90'S 205*— 120x+ 180
0% 20%” — 150x + 270
0< 26— 15x +27
2% —6x~9x +272 0
26(x=3)~9(x-3)2 0
(x=3)(2x-920
By testing x < 3, x 2 4.5




Questions 1 -10 | HSC Trial Examination- Maths Bxt 1 [2013 .
Worked Solutlons to Mult1ple Choice Questlons N
4. | Find gradients of both Tines. A
x=y+2=0 2-y-1=07
y=x+2 y=2—1
m=1 my =2
tan 6 = ’_rm_m;_
1+mm,
Zl1-2
1+1x2
=l
.3
' L
0 =tan 3
= 18726’ ,
R ' 2 ; 2 (a2 : D
2 3w’ —2n = 3(1%) ~2(1) +3(2%) -2 +3(3%)-203) +... | - -
n=1 .
= 1+8+21+40+65 ‘
= 135
6 ket I —hk tl B .
Y YT
L=3x2+4%2 3Ix8+4x1
3+4 314
_14 ;28
T 7T
Point is 2,4

Questions 1 <10 [ HSC Trial Examination- Maths Ext 1 | 2013
Worked Solutlons to Multiple Choice Questlons
7. | When y = sin x is rotated around the y axis, the volume is glveh by B
3 |
V=r sinx dx .
' 0
=12t—J 1 —cos 2x dx
=L lsm 2x
217 2 "
~n (z_B
2 (3 ) (O)]
_r_fin
6 8
8. y=6cos (3x) A
LY
X
Domain —%st-% Range 0<y<én
9. | Using x =2 as an initial approximation to a robt of C
Sx) =Inx — sinx so f'(x) =%—cosx
S2)=1n(2) — sin(2) =-0.216 (3 dp) and
1@ = %— cos(2) = 0:916 (3 dp).
oy L)
’ S
=q._-0216
=2 0.916
=2+0.236
=2236.




Questlons 1-10 | HSC Trial Examination- Maths Ext1

- [2013

Worked Solutions to Multiple Choice Questions

10,
204D =32°"
Z2D0A=180-64=116

nrig— 116 . g0
4DCA==3== 58 c

ZDAB = £DCA = 58°

"Question'11 | HSC Tiial Examination- Maths Bxt 1

=1—[(g) x 0.6 x 0.4° +G) x 0.6. % 0.4

+ @ x 0.6% x 0.4]

=1-[1.01024 + 0.0768 + 0.2304]
=1-031744
=0.68256

4

2013
Part So[ution .Marks | Comment
@ | borf) =y=(— 1 13
Inverse is obtamed from B E
Cx=@-1)" 1 mark for
i inverse
e =y-1 . - function
Sketch x=(y—1)
3
1 mark for the
sketch
. o 1 mark for
For a function take only the positive square root. range
y= J; +1.
Inverse function is
7y = k1
Domain is* x 2 0 (Not Required for Answer)
Range is y21 : i ) .
(b) | LetR denote the number of sets that Roger wins, 2 2 marks for
PR23) = P(R=3)+P(R=4)+PR=5) . correct answer.
= (g) x 0.6°. x 042 + (Zj x 0.6" x 0.4' 1 mark for
' 5 ‘ . o correct
+ ( 5) x 0.6 x0.4° combination of
: : _ binomial -
= (.3456 + 0.2}592 + 0.07776 probabilities
= 0.68256 ‘ with a simple
OR . calculation
P(R23) =1~ [P(R=0)+P(R=1)+P(R=2)] Grror,

or'if missing or
incorrect in one
of the
binomials.




Question 11 | HSC Trial Examination- Maths Ext 1 2013
Part | Solution o Marks | Comment
(c) |Letn=2(givenn>1) 3 1 mark for
2> 4(2) + 12 ‘proof of case
25>20 (Trie) n=2
v inequality is true for n=2 ) .
' Assume true forn =k. 2 marks for
ie. 5°>4k+12 - proof of case
Provetrue for n=%k+1 n=k+1,_balsed.
. : k1 on assuription.
Prove 57 >4k +1)+12 :
5k+1>4k+16 Deduct a mark
k ifno -
From assumption 5" > 4k + 12 ‘conclusion
5(5") > 54k +12) stated.

5% 5 20K+ 60

Now for 71> 1, 20k > 4k and 60 > 16

20k + 60> 4k + 16

57 s 4k 16

5S4k 1) + 12
. Sotruefor n=k+1
Since true for # = 2, by induction, it must be true for all
integers greater than 2. '

7
3, .

=Y(247)- ]

_14f7
I

Queétion 11 | HSC Trial Examination- Maths Ext 1 2013
Part | Solution o o . Marks | Comment
i () 3 ‘ 3
) j xlexa—ldx . -
v1 . ) 1 mark for
u=x-1 x=lLu=x-1=1-1=0 finding
cdu .2 ) 3 boundaries
Zx_—?)x : x=2u=x-1=2-1=7 - correctly by
5 either method
du=3x"dx - )
2 e 2 :
2 [ _1 [3 2
L x x —1dx j—a-J‘l x —1.3xdx 1 miark for

converting to
an integral in
u,

1 mark for
evaluating the
integral,

Hence 5" >4n+12 forall integers n > L.




©

i) Express - Ssinx + 12cosx in the form A.sin(x + o)
Asin(x+a) = Asinx cosa +4cosxsino
‘ = Ssinx+ 12cosx
_Acosa=' 5and Asina= 12

Asing _ 12°

i

Acosa, S
12
t = £
gnoc T
= ot (12
o tqn (5) )
a= 1.18°

A=A +12° : o

=13 ) =

Ssinx +12cosx = 13 sin(x +_‘1.180)

12

2 marks for
correct result.
1 mark if only
o is found

[ correctly

1 mark if only

" | 4 is found

correctly

i) Ssinx + 12cosx = 8 ]
13 sinfx 4+ 1.18%) = 8
sin(x +1.18°) = % '
x+1.18°= 0.66, 2.48,6.946.... .~
x= -0.513, 1.303, 5.766.... .

x= 1303 for 0<x<m -

Award 2 marks
for the correct

| answers in .

radians.

Award 2 marks
if answers are

| calculated

correctly from
a wrong
answer in i) -

Award 1 mark
if a mistake is

'made in an

otherwise
correct,
solution.

Question 12 - | HSC Trial Examination- Maths Ext 1 12013
Part Solution, ) S : Marks | Comment 7
@ | i) If x—4 isafactorof P(x) =x —3k+32 , then 2. | 1 mark for substitution
P(4) =0 _
s ) 3 2.
e P(4) =4 -3kx4"+32=0 ; .
64 - 48k +32=0 1mmkferﬁndlngk
48k =96
k=2 -
‘ii) Want factors of - ) 2 Factors can also be v
1P =2 —3x2xx +32=x -6+ 32 found by testing values
T, : using the factor
X =2 -8 theorem, but the
o )xz 6 +32 doubl_e root could be a
problem
3 2
x —4x : .
. "2 marks for correct
g factors using either
—2x +8x method
-8x +32 _
~8x+132 1 mark for significant
0 progress, eg finding
) 2 ) that (x+2) isa .
Ffzictors of x —2x-8 factor,
X —2-8=(x-Hx+2)
L P@) = (-t 2)
sin(4 + B) = sindcosB + cosdsinB 2 2 marks for a cofrect

®) -

sin(4 + A) = sindcos4 + cosAsind
‘ 7 sin 24 = 2sind cos 4
cos(4 + B) = co.sAco'sB,—sinAsinB
cds 24 = cos’A ~sin’d =2cos’4 —1 =1—2sin’d -
SinGd +24) = sind cos 24 + cosd sin24
= sind(1 — 2sin’4) + cosA(2sind cos A)
‘=sind —2sin’A + ZSin/i'coszA A
=sind - 2sin’4 + 2sind (1 - sin’4)
='sind = 2sin’4 + 2sind —2sin’A
= 3 sind 4 sin'A

derivation. (there will
be variations on that
given here)

1 mark for significant
progress, e.g. correctly
using the L
sin(4 + 24) and the
double angle results,
but making an error in
algebra.
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Question 12

[ BSC Trial Examination- Maths Ext 1 2013
Part Solution i oo Marks | Comment .
) i) There are ten videos which can be arranged in - 1 Okay to leave answers
10! = 3 628 800 ways in factorial notation, or
. permutation notation.
ii) Consider the Script and Foster as single units, so there are | 1 Okay to leave answers
7 units to arrange in 7!ways. But the two units can be in factorial notation, or. |-
arranged internally in 3! and 2! ways, so the arrangements are permutation notation.
71 %31 x 2! = 60480 ways -
iii) Choosing 1 Seript from 3, 1 Foster from 2 and three 1 Okay to leave answers
"| others from 5. ’ in factorial notation, or
- Number of arrangements = *P; x 2P| x *P; =3 x 2 x 60 permutation notation.
=360 ways

2013
Part Solution’ Marks | Comment ‘
© B i 3 3 marks for correct
f S 1 f 1 & answer in exact form,
_ 2 7 9.2
o 9 Tdx Jo 7 +x .
’ 2 marks for significant
o f3 progress, with-only a
= % [% tan I(—%ﬁ)} 2, minor error not giving
- . : the correct answer, or .
> af o B . if not given as an exact
= %_ %tan_ (% X -23—) I (% tan (0)) value,
B . ' 1 mark if some
= % (% tan”" (“LJ) = (% fan—l(o)) } knowledge is
L B ' demonstrated of
ey manipulation of the
=U(2,m) (2,90 integral to form an
41376 3
e integral mvolvmg
=1 inverse trig
36
1(d) A= Aréa of plate 3 | 3 marks for correct
- D= Diameter of the plate ' answer rounded
D\2 | appropriately (no
4= 75(-2-) marks for rounding)
A= E_Di . L _
4 2 marks for obtaining
dAd _ D ‘| the correct rates, but
a7 not combining them
. ! | cotrectly or a snnple
4= 0.005 error.
dd _ d4 - dD.
dt dD’ dt ad .
1 mark 1f == is found
= 2D 0005 dD
2 correctly and attempt
= 0.0025r D made to use it, or some
- | WhenD =6 knowledge of related
" dd rates shown, but
G 0.0025% x 6 “incorrect rates are
' used,
= 0.015 1
= 0047ms
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Question 13 | HSC Trial Examination- Maths Ext 1 2013
Part | Solution : o o Marks | Comment
a, i
CHE :
B
A
D
ZAGH = /GDH = 1" -angle between tangent and chord 2 2 marks for the
e full proof with
. equals the angle in alternate segment reasons
AH = AG tangents from an external point are equal Other alternatives
LAHG= £AGH =x" base angles of isosceles triangle are possible.
£FHB = ZAHG = x° vertically opposite angles | 1 mak for a start
HB = FB tangents from an exter_nal point are gqual on the proof
Z FHB= /HFB-=x" base angles of isosceles triangle which includes at |-
_ - . least two correct
.~ £GDH = £HFB ) deduced facts
. with reasons.
& ' 5 2 marks for th
ZA4HD =.90° angle bemeen an tangent-and radius - 2 f\;llllil;' osofovl;'ithe‘
= x° from{) : reasons. .

Z AHG
ZGHD= 90—x" complementary adjacent angles
ZOHF = £GHD =90 - % vertically opposite anglés
OH= OF equal radii . B
LOFH= LOHF =90~x" base angles of isos A
L AHG= LAGH=x" from i) '

ZHAG = 180° = (LAGH -+ LAHG) angle sum of isosceles AAGH

180° - 2x".
2(90 —x)°

1

f

| Other alternatives

are possible. -

'l mark for a start
on the proof

which includes at’

least two correct
deduced facts
with reasons,

2013
Part | Solution Marks | Comment
) ) & Boms
900 m
’ 250m
dm
t==% 2 2 marks for
§6 . . ponect answer,
y=-s(2Y I mark if
o 30, progress made
2 but not achieving
6400y = ~5x final result.
i =-1280y . .
i)’ o 1 1 mark for
= _cp2 : COITECt answer,
y=-5¢
900 =57
£=180
1= 13.4's (nearest 10th of second) “(or 645 s as exact vaiue) . i .
iii) - ’ . 2 2 marks for
F=1 280y ) | correct answer.
" y=-900 . o
y= 480.5_+ 250 1 mark if
x = —1280(-900) o - progress made
2 ) 900 but not achieving
x = 1152000 : final result, or if

x= 4805
d= 4805 + 250
d= 1323 m (nearest m)

Angle of depression. o, = tan” ——-—900—'—-
- S _ 48045 -+250
a=34"13" '

an attempt made
using equation
for y.

2 x LOFH




Question 13

2013

Part

[ HSC Trial Examination- Maths Ext 1
Solution ’ .

Marks

Comment

| HSC Trial Examination- Maths Ext 1

©

BC'=52"+2.4°
=328
BC =5.7

AB =647+ 2.4
= 4672
AB =6.8

CACt =647+ 527 -2 x 64 x 52 x cos125°
=106.2 ‘ '

AC=103m
6.8%+ 5.7~ 10.3

2x68x%x57

~ —0.35

 ZABC =110°40' (nearest minute)

Area AABC'=3x 6.8 x 5.7 x sin 110°40’

cos. ZABC =

=18.1m" (to 1 dec place)

3 marks for

“| carrect answer,

| 2 marks fora

substantial
attempt which

-is not quite
complete
-involves a minor
etror -

1 mark for an
attempt which
correctly
calculates at least
two of the
required
distances or
angle.

Or for an attempt
which follows the
correct reasoning,
but involves

- several

calculation

| errors.

@

J@

i) Combinations of 2 blue and 4 yellow = 12C, x 12C,
= 66 x 495
=32 670

1. mark for

correct answer -

ify Combinations with six the same colour =4 x 2Cy N
T =4%924
_ . =3696
Combinations with five the same colour = 4 x 2¢; x 3 x 12¢
=4 %792 x3x12
=114 048

Combinations with at least five the same colour =3 696.+ 114 048

2 marks fc_)r
correct

| answer,

1 mark if only
found one of
the parts, or

‘made an etror

in finding
them.

Question 14 2013 .
Part | Solution Marks | Comment
R 9 2 2 marks for the
) . Yei3 division
2 +6 correctly
T completed and
x-3 ij : : the equation
. 2% - 6x written in the
6x -form given.
6x—18 oo
18 1 mark ifa
: mistake made
. 2 . in the division,
y=2—x—-=2x+6 + 18 or if the
x~3 x—3 equation not
' : ) e ‘written.
ii) -Vertical Asymptote is the line x=3. 2 .2 marks for the
Sloping asymptote is the line y = 2x + 6 (from above). : asymptotes
With one discontinuity the graph will have two branches and two drawn
| turning points, with the graph approaching the sloping correctly and
asymptote. When x> 3 thé graph will be above the asymptote the curve
’ shown

and when x <3 the graph is below the asymptote.

y

.correctly as

two branches
around the
asymptotes.

Exact
placement of
turning points
is not.
important,

1 mark if
either
asymptote not
shown
correctly or if
curve not
placed -
correctly
relative to
asymptotes,

=117744




Question 14 | HSC Trial Examination- Maths Ext 1 - [2013 v .
Part S_ohition = Marks | Comment
by D 1 1 mark for
-+t +x : ‘ cotrect answer
(@)« B2+ 6)) = (@ (D Qe (W)
Coefficients of x°. : . .
(g)@ N G)G) + (g)(g) SIx20+3xT+3x1
| Or any alternate meth0=d.
| 1) ) ) 2 | 2 marks for
. 1+ 1+ =1 +x" equ?t’gin'g .
. cients
. ((g) + (3);: + @)xl + G)xa)((g) + (QH @;u ....(Z)x"+ (;);] e t;y o get
- ((100) + (110}‘ + (12())xz . + (190)); +Gg)xm) : result. .' '
Equating coefficients of x. ) V 'lv mark f.or »
(6~ 00-00-00 - e

uses products
of coefficients

©

x= 3sz'n2(4t)
% = 6sin(41). 4cos(4f)
3 = 24sin(41). cos(4t) o :
¥ = 24[(sin(41)(—4sin(41)) + cos(41). Acos(41))]
3 = 24(—4sin’(4t) + deos*(41))
5 = 96( —sin’(an) + 1 - sin’(41))
5= 96(1 — 2sin’(41))
" %= 96— 192sin’(41))
5= —64(3sin’ (41~ 1.5)
» i=gx-15
Whick is of the form ¥ = ~n’(x—c)

S the particle is in simple harmonic motion.

ii) The particle has velocity zero when

© X% = 24sin(41).cos(4) =0
%= 0 when sin(4f) =0
- 4t= 0, ®,2x, 3m.
S 4= % L 3n
=0, yl Rt
and ‘when cos(4f) = 0
‘ =1 3 5u 7n
4r A A A AR
3n Sn T
] [ E g
article comes to rest are when:

t =

HE]

The first4 times wheﬁ e

2 B
Bl g oo

3r' m
" g2

t

‘oo
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pr—y-2p"=0

\x

FHpy-2p —dp=

. Gradient of normal = —

i) Equation of normal through (4p, 25°) .
Gradient of tangent = p
1
Equation of normal is given by
)
y-=2p = ——1<x—4p)
2 X
—2p"=—X+4
RO e
== —xtap
x-ijpy—2p3——4p=0

1 mark for
correct answer

ii) Substitute x=0 into x +py— Zp3 —-4p =0,
3 .
py=2 -4p=0

1 mark for

‘correct answer

=2 +4p
y= 2p2 +4
Ao, 29" + 4) :
iitf) C (x, y) is the midpoint of 4B 2 marks for
= 2p 2-!- O'= P correct answer.

2 -
y=0+222 L )

x=pand y=p +2
Substitute x =p into y
y=x_2+2

- 1 mark for

obtaining the
midpoint
correctly, or
for substitution

‘of an incorrect

midpoint

correctly.




