Marking Guidelines  Mathematics Extension i CSSA HSC Trial 2004

Question 1
a Dutcomes Assessed: PES, HE4
Marking Guidelines

Criteria Marks
= Applies the product rule with correct derivative of tan™'x : - 1
« Simplifies resulting expression 1
Answer
& - - 1 -
E[l'ﬁ'f]tﬂﬂ ’.r=2.rtan ]...1'+[1+ J’z)m =l+2rtan 1.1'

b. Qutcomes Assessed: PE3
Marking Guidelines

Criteria : Marks
* uses the remainder theorem 16 obtain an equation for o 1
= solves the equation ip evaluate o. 1

'Ammr
Al=PRI=a+2=25+% L a=-7

¢. Quicomes Assessed: (1) H5 (i) P4
Marking Guidelines

Criterin Marks

3+ * writes the expression for tan45° in terms of the gradients of the lines
» obtains the required equationby putting tan45° =1 and rearranging
ii. = finds one of the values of m'with thie corresponding line
» finds the second vaiue of m and the equation of the second line

L B R R

.. SWer
' m=2 | _ tands° = . m-2=1+2m o m-2=~(1+2m)
T+ 27 N P m=2=~1=2m

3m=]
=-3 or m=1% :
The required lines are y=-3x and p=1}ux
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d. Qutcomes Assessed: (i) PE3 (i5) PEX,PE3
Marking Guidelines
Criferia ' Marks

i«
if. + gives suitable reason referring to appropriate property of cyclic quadrilateral
iil. » expiaios why LBOC= 7 RLC
- v explaing why LZ4C= LARC _
» uses these facts to make final deduction about HC

l—l_j—l“rm

Answer ' -

L LCDE = LABC (exterior angle of cyclic quodrilateral ABCD
is equal to the opposite interior angie),
il £8DC'= L£B4C (L r subtended ot circumference byl same arc BC
E are equcd) '
C LBAC= LABC (£ 5 opposite equal sides BC and AC in ALBC
are equal)
L EEBDC= £ 450 :
5 LBDC= LODE (both equal to £ABC)
= DO bisects £BDE.

Question 2
a. Outcomes Assessed: P4
Marking Guidelines
Criteria Marks
= applies an appropriate formula or pattern for extérnal division 1
= evaluates the coordinates of P. 1

Answer
A B

(-5.6) (L3} .

5 . -2

EEE

b. Outcomes Assessed, PE3
Marking Guidelines
Criteria Marks
* expresseas Z-A-,-intermsuf Sop and afy, ]
* reads comrect values of Za A end @By from coefficients 1o evalnate E%
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Answer

]
254 +27 +4xr+1=0 hasroots o, 8, 7. .-.l+l+l= Bytrarep = (z] =_4
a By eBfr  (-Y)
c. Outcomes Assessed: (i) 85 (i) HS .
Marking Guidelines ]
Criterls Marks

i, *identifies common ratic 28 cos2x
» applies condition for existence of limiting sum
ii, » writes expression for § in terms of sin2x and cos2x
» yses appropriate trig. identities to simplify expression for 5.

L I

Answer
i r=cos2x, 0<r<E =]« i go_Sr I L
Henee limiting summ 5 exists, l—cos2x gin x
_ 2sinxcosxy
T 2sin’x

d. Outcemes Assessed: (i) PE3, PE4 (ii) PE3
' Marking Guidelines

Criteria ' ' Marks

i.-ﬁnds%toshawmﬂﬂmtangemhasgradiamr 1
« finds the equation of the tangent 1
ii, » finds x and y coordinrates of Af in terms of ¢ 1
+ finds Cartesian equation of locus of M 1
Answer _ _
i. x=2!=:-£=2 ' L at M, "‘"'}"f:=':' and y=—&
_ F- 44 L o nZix=1t=0
yzfzg‘;r'—‘ﬁ)zz\f 2!(.r—~1-!)=ﬂ
4 If +=0, P and M both lic at the origin.
B 5o br, yunirt
"a,';_z_{ Otherwise st M x=37, y=-—577,
. 3
Tangent has gradient # and equation : giving p=—3(22)".
pr= (4= 2 - locus of M has equation p= -2 2%

y— =t x=20t

-y-rt=0
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Question 3
2. OQutcomes Assessed: (i) P4 (i) P4
Marking Guidelines

Criterta Marks

i. * uses Pythaporas to obtain an equation for x

* simplifies this equation by expanding squares and collecting like terms
1. » factors this quadratic (or applies an aliernative method)

» finds the radius of the circle with centre €.

| R R "y

Answer ' ' -
When circles touch, the line joining centres passes through the point of contact, giving the sides of right
triangle ABC as shown below

i .
C (x+8)% + (r+12)" = 202 ii.
(x+24Yx-4)=0
r+8 a+12 2.2 +40x+ 64 +144 = 400
Lxel= x=4
4 P 22 +40x—192=0 Circle with centre C has

2 2+20x-96=0 radius 4 cm.

b. Qutcomes Assessed: () P3 (if) HE6

Marking Guidelines '
Criteria _ Marks
i. » reatranges sither LHS or RHS to establish result 1
il. » transforms integral into form 2 %a&: _ . 1
)
* finds primitive in terms of w
» finds primitive in terms of x 1
Answer _
. {1+ -1 i, Cuz0 J’ i 1
i = Zr= | ——dudu
"y 1ta r=y 1+ 4% 14z _
1
=)= —— dy = 2u _ZJ v_ 4
I+u ' ’ I+
=2f(l——l~)ab
I+ w
=2{u—lﬂ{]+#]}+c
=2V =2Mn(1+Vx)+ ¢
2
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¢. Outcomes Assessed; HE2
Marking Guidelines
Criteria Marks
= shows the statament is true for #=3 _ !
» shows that 5% > 5{4% + 3] if ST#) is true
= completes the explanation that ST#£) true implies S{4£+1) true
= makes final staternents 1o compilete the Mathematical Induction

Answer
Let S(#} be the statement 57 >47+3", #=3,4,5 .. 5
Consider S[3): § =125, 4°+3%=64+27=9]. Hence S(3) is true.
I S8 istrue: 5% >4% 435 %«
Consider S{A+1): 5 =5.5*
:~5[4‘+3*] i SUK) ir true, wusing **
=54*+5.34
>4,4%43. 3¢
;4J+I+3i+i
Hence if .S(#£) is true, then S{4+1) is true. But 5{3) is true, hence S{4) is true and then S{5) is true and
so on. Hence by Mathematical induction 5" > 4” + 3 for all integers 72 3.

Question 4
a. Qutcomes Assessed; PE3
Marking Guidelines

Criteria Marks
* writes an expression for the general term in the expansion ' 1
* identifies the term independent of x 1
» calenlates the tenm independent of x 1
Ansver
General term is ”C;[—%) 20 YO A r=0,1,2,..,15

Constant term has 15-3#=0= =5
~. term independent of x is ¥, (-2}’ = —96 096.
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b. Outcomes Assessed: (i) HE3 (i) H3
Marking Guidelines
Criteria Marks

1. = uses given information to show one of .4=100 or A+ F=500 1
= shows the second result about 4, 8 and deduces the vaives of 4 and B 1
11. = obtaing 72 2in40 1
+ caleulates the time to nearest month t
Answer
i M= 4+ Be” %! ii. ¥£110=>100+400 £/ <110
r=0, N=500 = 4+2=3500 400 £ <10
F—=reo, A=100= £+0 =100 65! < B
. [ o]
SoA= =4
J"?_ lﬂﬂ + E uﬂ Eﬂ-.'j.r 2 43
. 12 1040
72 21n40

Poputation falls within 10 of limiting size
after 7-38 yrs = 7yrs Smonths.

c. Outcomes Assessed: (i) PE3 (ii) PE3
erki_ng Guidelines _ :
: Criteria Marks
i. « shows /{0), /{1) have opposite signs '

1
+-notes continuity of £ to justify deduction. 1 .
ii. * oblains expression for ¢ by substitution iffo Newton's formula 1
» calculates at least one of /0-7), /(0-7) correctly 1
+ approximates & 1o 2 decimal places I
Answer
L /x)=x~cosx i S{x}=1+sinx \
J 15 a continuous function and '
J0)=0-1<0 - Q0.7 ﬂ-?m.cnsﬂ-?
A =1-cosl >0 ' 1+sinG-7
~Sla)=0 forsome & suchthat Dk a<]. 0.7 —0-065
' 1- 644
=0-74
7
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Question 5 :
a. OQutcomes Assessed (i) HE3 (ii) HE3:
: Marking Guidelines

Criteria Marks

1. *writes appropriate expression for binomia} probabitity :

ii. » interprets af most as either sum or complement of appropriate binomial probabilities
» calculates the probability in fraction or decimal form

[ e —

Answer
Binomial distribution: #=4, p= }, g= .;.

LG EYE)=% i 1- G (3) =1- =88

b. Outcomes Assessed: (i} P3 (ii) HE 5
Marking Guidelines

Criteria . Marks

| 1. * obtains required expression for S in terms of A 1

. AN b
ii. » writes expression for — 1o terms of —~ .
! Tpresen o p7E 1

+ avaluates E-F when A=2
at

» inlerprets negative value and provides appropriate units :

Anm;er i
i. The surface of the water is a circle with radius x when the dépth is y, where 2 =4— y.
When the depth is h, S=n2=n{d-4) |

A_ 10

b — 1T - F— =
a7t ot 7 {4 4)
. 'When depth is 2 cm, surface zrea of the water is decreasing at a rate of Sem’s ™.

il =5 when A=2

c. Qutcomes Assessed: (i) H5 (i)\€5 (i) PE3
Marking Guidelines

Criteria Marks

1. +finds /”(x) and notes /() >0 foralix

i. *finds coordinates of stationary point
« states nature of stationary point

iii. * deduces that #Tx) 2 Lforail x

* uses this result to deduce 2" 2 x+1 forall x

T

[ -

Answer

LAN=e"-x o /{xr)=0=s¢* =1 .. stationary point is (0,1)
F(x)=e" -1 ' Since curve 15 concave up, (0,1 is a minimum turning point
Sx)=e -

S7(x)> 0 for all x, hence curve is iit. Mo}zl forallx =e*~x21forallx

concave up for all x. ~e' 2x+] forallx

g
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Question 6
a, Outcomes Assessed: (i) HE4 (if) HE4 (iii) B8
Marking Goidelines

Criteria Marks
i. + states domain of function : 1
ii. = sketches curve with comrect shape and position i
» shows endpoints with correct coordinates 1
i1i. « writes intepral for V in terms of y 1
» finds primitive function 1
+ evaluates F by substitution of correct lumits 1

Anxwer
t fP)=cos™Mx-1) =-1gx-151
.. Domain is {::I}SIEE}

i
Iy
(.%) whete' cosp=x-1 = xr=1+cosp.
L Vean| (1+cosy) @
S
re .
=z} (1+2c0sy+co8’ p) g
ElL]
r=
=x| ((1+2cosp+3(I+c0s25)} @b
<R
rx
Ex| (3+2cosy+icos2y)
v g

i

=x[3>+ 2siny+§sin2 ]

=a{3n+0+0)
Yolume is 277 cubic units.

b. Outcomes Assessed: (i) HE3 (i} HE3 (iii) HE3
Marking Guidelines
Criteria Mar

1 *expresses x in terms of cos2/
" expresses ¥ in required form
1. = finds possible values for x
* states period of motion
i, « finds smallest ¢ for which x =10
» finds mitialx and deduces distance travelied

ek ek el e otk
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ANSWeEr

i, r=4cos’ r-2sin’/s i
=2(!+cu52r}—{1—c052r] -1< cos2r =1
=143cos2r =3% Acos2r €3
F=—6B5inds 251+ 3cos2rs4
¥=-12co82/ L-2Lx%4 o
= —4(x—1) Period if the motion is —— =1 s
M
.i'=—22[.:r—1} il x=0=cos2r=~1

Smallest such ¢ is -%r:crs'l(—ﬂ =1-0

Initially particle is at x= 4, :

Hence particie first passes thragh O after 1-0s
~ when particle has travetled 8 distance of 4m.

Question 7
a Quicomes Assessed: (I} HES (iiy HES (iii)) HES , HE7
Marking Guidelines
: Criteria - Marks
i. =wuses chain rule then simplifies using trig. identities | 1

ii. * writes expression for %

: i
» finds expression for ¢ in terms of x, evaluating the constant of integration 1
+ finds expression for x in terms of 1
ii. * states limiting position 1
+ sketches graph of x against # with correct shape, endpoint and asympiote 1
Answer ]
i , i »=sinxcosx llasr—oe, x—= %
.- 10 & - limitin ion i
—In(tan x)= == -~ limiting positton is
pra (1an z) P A1 RACHE £ metres to the right of O,
_ 1 cosx L 1
cos®x sinx & sinrcosx 4
I r=In{tan x)+¢ oo
sin ¥ cosx /”/’_—
=0, x=f=c=0 1
-~ ¢ = in{tan x)
&' =tanx 0 1
.r=tan'1{e’] |
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b. Outcomes Assessed: (i) HE3 (ii) HE3 (i) HE3
Marking Guidelines

Criteria Marks
1. *wntes horizontal and vertical displacements for particle projected from 4 1 ]
= writes horizontal and vertical displacements for particle projected from © |
il * equates expressions for x and y to obtain equations (1} and (2) if particles collide i
+ solves sitnultansously to find cos@, siné and ¢ if collision occurs I
iil, » obtains values for &, j for each particle for r=1and 6 =tan™"2 1
* deduces that if particles collide, their velocities are perpendicular ai that time 1
Answer ,
i. Partical projected from A4 : Particle projected from G : /
horizomtal displacement r=10¢ horizontal displacement x=104/5¢ cos8
vertical displacement — p=20-57 vertical displacement &y =10357sin@- 57
i, If the particles collide at some time ¢ S If B =tan™2, when 7=1
10¢=10/5rcosé@ = (1) and the particle from A has #=10 end j=—10
20— 57 =105 7sin@ - §7° the particle from Qhas =10 and j=20-10=10
20 = 1035 rsing - 2 Hence the particles have velacities » , and Yo
From(l), cosé=+4. .sin6=% as shown ui the diagrams beiow :
- . . idms
Substitoling in (2) gives 7=1 v
Hence the particles collide if 8=tan™2, AU |toms® A 10ms™

and in this case they collide after ] 5.
_ 10ms™

Hence 1if the particles collide, when they do so the

particle from A is travelling in a direction 45° below

the horizontal while the particle from O is travelling in

adirection 45° above the horizontal, and their paths of

motion are perpendicular e each other.

11

DISCLAMMER

The infersation comurined in this decumen) is iRlsnded fo the nrodeseional assistaner of tenchung sl I does not conssinne advice to sudencs.
Furthe: it is nat the imendor of CHSA 1 provide spogific marking omoomes for ali possibis Trisl HSC answere, Fatr lhe UM B [ provide
izachers wid informatio so thae they cee beter explore, undersand ang pply HSC marking requircinents, ax esrablished by the MSW Hoard of

Ko ;m.:l‘ml:c o WRImAnty ig nuade of implicd with respoa i the application o ate of OS54 Mading Guidelines iR 4600 1o any spacific rial
CRRM questioh i answer The CE5A assemes no lighility of respolzibilicy for the ASTUTRCY. COMPRoICnes of ussfulness of any Marking Goidelines
provited (e the Trie! H5C oapers




