CATHOLIC SECONDARY SCHOOLS ASSOCIATION

2008 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

MATHEMATICS EXTENSION 1

Question 1 (12 marks)

(2) (2 marks)

Outcomes assessed: HS

Targeted Performance Bands: E2-E3

Criteria Marks
» finds the correct primitive 1
¢ cvaluates the integral correcily 1
Sample Answer:
5 oo e 1 z
._.e sec” 2xdx = _Hgm&%
= 1 (tan £ =tan0)
=31-0)
_1
2
(b) (1) (1 mark)
QOutcomes assessed: P4
Targeted Performance Bands: E2-E3
Criteria Mark
* draws the correct graph of y =|2- x|, including intercepts 1
Sample Answer: y= _w - a_
) 2 2 M 6 w,x
-1
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(b)(ii) (2 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3

Criteria Marks
e finds the point of intersection or other significant step towards solution 1
e writes the correct solution 1
Sample Answer:
y=x
y = *M - H_

point qfintersetion of y=x and y =|2—x is (1,1)

.. from the graph [2—x| < x when x>1

2 2 4 6 8X
(c) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
» uses the factor theorem with substitution of & = -2 1
e solves the equation to find & 1
Sample Answer:
P(x)=x*~Ix+6
P(-2)=4+2k+6=0as (x+2) is a factor
k=-5
(d) (3 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3
Criteria Marks
o finds the TWO gradients 1
» uses the correct formula for tané 1
o finds the correct angle 1
Sample Answer:
From the diagram the gradients of the lines are 2 and —1.
tan § = -1 " _
1+mm, _
|2+
1-2|
=3
S 8=T71°34"
2
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(e) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Marks
e establishes correct quadratic or other correct significant step towards solution 1
¢ finds full solution 1

Sample Answer:

BERDY multiply by (x +1)? y
x+1

3(x+1) < 20x+1)° /
2(x+1* -3x+)>0 RN \a Tx
(x+1D2x+2-3)>0

(x+1)(2x-1)>0

Solution is x < -1 orx> w

- Jasi’s solution is only partially correct.

or graphically:

<

) } ) 3
ordinate of intersection —— =2

x+1
3=2x+2
x=1

10°x From the graph x > 1 satisfies the inequality

BUT the other branch of the hyperbola for
X <=1 also satisfies the inequality.
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Question 2 (12 marks)

(a) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Mark
e finds sum and product of roots 1
e cvaluates the expression correctly . 1

Sample Answer:
.2x° - 5% +3x-5=0
atfry=3 offitay+fy=2 ofy=2

&’y + aff’y +efy’ = afy(a+f+y)

5 5
= — % —
2 2
_2
4
(b) () (1 mark)
Outcomes assessed: P4
Targeted Performance Bands: E2-E3 :
Criteria Mark
® gives the correct solutions 1
Sample Answer:
Given f(x)= 2x

\J1—x?

f(x) is undefined when 1—-x* <0

ie.when x<-1 or x=>1
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(b) (i) (3 marks)

Outcomes assessed: HE6

Targeted Performance Bands: E2-E3

Criteria Marks
¢ rewrites the integral in term of u 1
e finds the new limits 1
e cvaludtes the integral correctly to at least —2 ﬁ% — HH_ (correct numerical equivalence) 1
Sample Answer:
1 z [ .
Tme&an ¢ 2sinu cosu du X =sinu
P 1-x ° cosu dx =cosudu
=2 ._. sm sinu du
. x=0=>u=0
<A[ooss it
( =z )
==2 — = cos0
room 3 g
5
-]
—23
(c) () (1 mark)
Outcomes assessed: HE4
Targeted Performance Bands: E2-E3
Criteria Mark
o differentiates correctly 1

Sample Answer:
d

1

1
—(sin" x+cos™ x -
dx vn&im V1

=0

5

2
—X
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(c) (i1) (2 marks)
QOutcomes assessed: HE4
Targeted Performance Bands: F2-E3

Criteria Marks
» identifies that the primitive is a constant 1
* uses a suitable substitution, or otherwise, to show that the constant is W 1

Sample Answer:
Since the derivative is zero, sin™ x+cos'x=C  (Cisa constant)

HQHMoU&bLo+o&LoHo+W

SE

(d) (1) (1 mark)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Mark
» correct numerical expression for the answer 1
Sample Answer:
EXERCISE = 8 letters with 3 Es
!
Number of arrangements = WH 6720
(d) (it) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
e significant progress towards solution |
* correct numerical expression for answer |
Sample Answer:
EXERCISE with C and R at the ends
16!
Number of arrangements = N|w._m| = 240
6
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Question 3 (12 marks)

(a) () (3 marks)

Outcomes assessed: PE2, PE3
Targeted Performance Bands: E2-E3

Criteria Marks
e _correct application of alternate segment theorem or other correct step in explanation 1
* _ identifying corresponding angles or other significant progress in reasoning 1
s conelusion with reason 1
Sample Answer:
NOT TO
SCALE
/4 Z
Given ZBXY=a

. £BAX = a (angle between tangent and chord at the point of contact is equal to
the angle in the alternate segment)
£DCY = a. (corresponding to £BAX, AX | CY)
£DYZ = a (angle between tangent and chord at the point of contact is equal to
the angle in the alternate segment)
S LDYZ= £/BXY
~BX __ DY (corresponding angles are equal)

(a) (11) (1 mark)
Qutcomes assessed: PE2, PE3
Targeted Performance Bands: E2-E3

Criteria Mark
e states the correct reason 1

Sample Answer:
ZBCY=180—a (BCD is a straight line)
" LBCY + £ZBXY =180°
-*BCYX is a cyclic quadrilateral as one pair of opposite angles are supplementary
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(b) (3 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3

Criteria Marks
e determines the correct value of sin 4, including the sign 1
* determines the correct value of sin B and cos B, including the sign 1
¢ cxpands$in(4— B) and gives a correct numerical expression 1
Sample Answer: .
‘cosd= :w. Ssin 4 = |m (4 is reflex and in the 4th quad)
12 . 12 5 . .
tan B = 3 ~.8sinB= 13 and cosB= 33 (B is reflex and in the 3rd quad)

sin(A4 — B) =sin Acos B — cos 4sin B
a0 s) (3) 12)
S G

56
T 65

(c) (3 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e writes down at least one correct term in x° or x° 1
e writes down the correct equivalence 1
e finds the correct value of k (correct numerical equivalence) 1
Sample Answer:
Consider terms of the expansion of (1— @%
Termin x° = °C,(~kx)’ Termin x°'=°C (~kx)®
2
”|mewﬂm.Nm = Qmwﬂm.ﬁa
S= @Qm K =2°Ck°
9
C.
k=-——
2°C,
1 91 316!
= X —— X ——
2 514! 9!
.3
4
8
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(d) (2 marks)
Qutcomes assessed: PE3, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
» identifies the function 1
* _uses Newton’s Method to find correct approximation {correct numerical equivalence) 1

Sample Answer:
=i

L=9 = f)=x"-9 . fl(x)=3x"

Let/x =2 SX, = |l&~@b =X, = |||I_
(%) 12
el
2 712
Question 4 (12 marks)
(a) (3 marks)
Outcomes assessed: HE2
Targeted Performance Bands: E3-E4
Criteria Marks
¢ establishes the truth of S(1) 1
* establishes the correct relationship between S(£) and S(k +1) 1
e deduces the required result 1

Sample Answer:

Let S(n) be the statement Mw xrl=(n+DI-1
r=1

Consider S(1): LHS =1x1! ; RHS=(1+D!-1=1,
Hence S(1) is true

k
If S(k) is true: Drxri=(k+1)l=1 - *
r=1

k+1
RTP S§(k+1) istrue 1ie. to prove M\ xrl=(k+2)1-1

r=I

h@wﬂwal +{k+)(k+1)!

r=1

=(k+D!=1+E+1)k+1)!  if S(k),using *

= (k+D)!(1+k+1)-1 -
=(k+DI(k+2)-1

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 ».
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(b) (1) (2 marks)

Outcomes assessed: HES
Targeted Performance Bands: E2-E3

Criteria Marks
 _sets up the correct differential equation or significant progress towards resuit 1
o finds the desired equation 1
Sample Answer:
x=2x-3
P & 1,2 __
. .Nalﬁuunay leklw
v =5"-3x+c
when x=0,v=2 = c=2
sivi=x?48x 42
SV =2x —6x+4
(b) (ii) (2 marks)
Outcomes assessed: HES
Targeted Performance Bands: E3-E4
Criteria Marks
¢ calculates the correct velocity and acceleration 1
e describes the motion 1

Sample Answer:
at x=1, v=0 and ¥ =-1 m/s*

After the object comes to rest at x=1 it then moves towards the origin, and

will continue moving in a negative directions

10
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(¢} (1) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
e differentiates correctly 1
8 proves correct result 1
Sample Answer:
_ 200 ~2001 Y1
N= a =200 @ + ke v\
WM. = 20000+ ke ) (—200ke™")
200 __( 200ke™™
= 14 ke 2 | 14 g™
(200 +20042 — 200 )
=N ﬁ 1+ fe 20 ;
_ [ 20004572 ) 200 )
- 200z —200¢
ﬁ (4 k™) 1+ ke ;
= N(200-N)
(c) (1) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
e finds the value of & 1
1

» finds ¢ (correct numerical equivalence)

Sample Answer:

when =0, N=1 1ie 1= S k=199

1+%
200

N = 17199555 half the colony infected i.e. N =100
+199¢

200
100=—=— _
1+199¢2%
1419967 =2

e 290 _ P
199
—200¢ = log L
“199
St= ||H|Hom 1
200 "°199 ‘

t = 0.0265 years or 9.66 days
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(c) (iii} (1 mark)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Mark
e shows that the limiting value of N is 200 1
Sample Answer: ’
as o 2% 50
200 . . .
N Iv -y 200 i.e. eventually all the bees will be infected.
Question 5 (12 marks)
(a) (i) (2 marks)
Qutcomes assessed: H5, HE7
Targeted Performance Bands: E2E3
Criteria Marks
e differentiates and determines the comect quadratic 1
o identifies that A >0and sets up the correct inequality 1

Sample Answer:
P(x)=-2x>+px*—gx +5
P'(x)=—-6x+2px—q =0 for stationary points

For this quadratic to have real solutions A>0
ie 4p°—24g>0
Pi=6g>0
(a) (ii) (1 mark)

Outcomes assessed: H5, HE7
Targeted Performance Bands: E3-FE4

Criteria Mark
e gives the correct conclusion L

Sample Answer:

When p®-6¢ =0 P'(x)has a double root and there is only ene stationary
point which would be a horizontal point of inflexion.

12
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arks)
¢ H& assessed: HES, HE7

- Quteo Bands: E3-E4
_ Performance banas.
qargeted Criteria Marks
b—dn

establishes 7 1

) correct answer 1

L ]
.m.h..&&m Answer:
3240m
0
S 1000m ¢
E o' - tanfd=——-
o -, = 230ms 1000
A 7 =1000tan @
dh =1000sec’ 6
dé
3240 .
at =30 seconds, #=3240m = tanf HHIQa = G =1.271 radians
do_do db
dt dn dt
2
_ cos 1.271 %230
1000
= (.02 rads/sec
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(© (1) (1 mark)
Outcomes assessed: HE3
Targeted Performance Bands: E2-E3

Criteria Mark
e _gives the correct answer (correct numerical equivalence) 1

Sample Answer:

P(abasket) = W

J O 2V (3Y
P(2points) = °C, ﬁWW ﬁwW

2072 (0r0.31104)

3125

(c) (ii) (2 marks)
Outcomes assessed: HE3, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
* _ sets up correct inequality or other significant progress 1
e gives the correct solution, rounding to the nearest whole number 1

Sample Answer:
P(at least one) = 1 — P(none)

=1-0.6"
- 1-0.6" 20,9978
0.6" <0.0022
take logs of both sides
i.e.nn0.6 <In0.0022

In 0.0022
22—
InG.6

n=11979
n=12

Diana would need 12 free throws.
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(d) (3 marks)
Outcomes assessed: PE6, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
* some progress towards result, e.g. finds the missing angles 1
e significant progress towards result, e.g. finding BP (correct numerical equivalence) 1
e finds the angle of depression M 1

Sample Answer:
£BPM =110~ B,.,u 88" top view
ZPBM =202 —140" = 62 ,
- ZPMB =30
. _BP 1750
" sin30°  sin62° BJl40°
750sin30° 2240
sin62°
=424.71 (2d.p) P K 88°

 BP=

angle of elevation = tan™ mlmmw
BP

= 10°40’

750m

- angle of depression is 10°40’

Question 6 (12 marks)

(a) (1) (2 marks)

Outcomes assessed: H5

Targeted Performance Bands: E3-E4

Criteria Marks
¢ finds the vertical asymptote 1
e {inds the horizontal asymptote 1

- Sample Answer:

fx)=

QH

x—1

vertical asymptote at x =1

horizontal asymptote : x—o0, f(x)—>o; x>0, flx)—>0"
. ¥y =0 is a horizontal asymptote as x — —o

15
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(a) (ii) (3 marks)
Outcomes assessed: PES, PE6, H5
Targeted Performance Bands: E3-E4

Criteria Marks
e finds the stationary point 1
e identifies intercept 1
o sketchesthe correct function . 1
Sample Answer:
. - (x=1e" —¢*
X) =
Fo=E s
e (x=2)
(x=1°

f'(x)=0 when x=2and y=¢*

testing nature:

x 27| 2 2t
x| - 0| +

NS

. (2,€) is a minimum point
0

when x=0,y= om 1= -1 .. yintercept is{(0,—1)
u\\’ “
10f | < NOT TO SCALE
st |
- ol | %
* . —_— _ >x
4 2 N 2 4
-5+ m
-10 5 4
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(a) (iii) (1 mark)
QOutcomes assessed: HE$
Targeted Performance Bands: E2-E3

Criteria Marks
® gives correct domain 1

Sample Answer:
For an inverse function domain is x > 2

(b) (1) (2 marks)

Outcomes assessed: HE3
Targeted Performance Bands: E2-E3

Criteria Marks
e finds the correct differential equations for the horizontal motion 1
¢ finds solves the correct differential equations for the vertical motion 1

Sample Answer:

NOT TO SCALE

23.12m
Horizontal Vertieal
u..muo $=-10
=4 7 =108+ c,
at t=0, x=vcos45 = ¢ =vcosd5 8t 1=0, 5 =vsin45’ = ¢, = vsinds"
.V
LX=— . v
Sy = —10f+—
2 =g
xnwﬂler& enlm%+<lﬂ+n
)\.NI 4
att=0,x=0=¢,=0 att=0,y=2=c, =2
v
X=— 2 vt
)\M u\”|MH +|/\||+.M
2
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(b) (ii) (2 marks) )
QOutcomes assessed: HE3 ,
Targeted Performance Bands: E3-E4

Criteria Marks
¢ determines the Cartesian equation of motion or other significant progress 1
¢ substitutes and solves for v 1
Sample Answer:
2
. v
2
...wulmxmhn+a+m
v
at world record range x =23.12 and y =0
2
20=-10XB2 0 o0
v
mmhmu.uﬁ — 9512
v

v: =212.7923567
v=14.59 m/s (2 decimal places)

(b) (iii) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
e finds the value of ¢ in terms of v 1
* substitutes into y and solves |
Sample Answer:
maximum height when y=0
ie t=—7
ATV
v v
=5 + +2
ST PR
2 2
20 40
€&
=—+2
40
212.7923567
Spekini A
40

=7.32m (2 decimal places)
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Question 7 (12 marks)

(a) (D) (2 marks)

Outcomes assessed: H5, PE2
Targeted Performance Bands: E3-E4

Criteria Marks
sec’ @— tan’ @ )
Showing————— ther si cant 1
e Showing "y or other significant progress
e completing the proof 1
Sample Answer:
RTP secd—tan @ H||H|
secf+tan @
LHS
_ (sec@—tan A)(sec &+ tan &)
{secd +tan 9)
_ sec’ @—tan’@
secd+tand
I S =RHS
sec @+ tan &
(a) (ii) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4
Criteria Marks
o establishing secfd+tan 8 >1 or other significant progress 1
¢ justifying the inequality 1
Sample Answer:
From the graphs sec#>1 and tan& >0 for Q<8< w
c.secf+tand =1
0<— 1 <)
secf+tan b

ie.0<secf—tand<1 using (i)

19

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 nof the intention of the
CS5A to provide specific marking outcomes for a1l possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can beiter 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 Matking Guidelines in relation to any specific trial exam question or answer. The CSSA
assumes no liability nor responsibility for the accuracy, completeness or usefilness of any Marking Guidelines provided for the Trial HSC papers.




(a) (iii) (3 marks)
Outcomes assessed: HE7 ¢
Targeted Performance Bands: E3-F4

Criteria Marks
¢ progress towards obtaining a quadratic equation e.g. establishing 2 cos@=1+sin@ 1
e obtaining the correct quadratic in terms of sind or equivalent progress 1
s correctsolution , 1

Sample Answer:
mmomlgmnw
2
. 1 1
e, ——— —_
secf+tand 2
Sosecf+tangd =2
1 4 sin & =2
cosfd cosé

ie. 2co88=1+sing

Square and solve the quadratic:

4cos® =1+ 2sin O+ sin2@
4(1-sin® @)=1+2sin+sin>4
5s5in’ @+ 2sinf@—3=0
(5sin6-3)(sind+1)=0
since siné is positive in the interval, 0< 8 < W
sin@= m
5
i.e. #=0.644 radians

OR
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*__progress towards use of auxiliary angle method e.g. establishing 2sin &+ cosf =2

e obtaining the correct value for R or a using the auxiliary angle method

s correct solution

maomlﬁgmnw
2
1 mepm _1
cosd <cos8d 2
2~<2smnf=cosl
2sing+cos@d =2
let 25in 60 +cos f = Rsin(f + ) where R is positive and « is acute
ie. 25in 8+ cosd = Rsin cos ¢ + R cos Osin o

= Rcosax=2 and Rsina =1

h.pasauw and R=+5

o A/5sin(@+tan” 1)£2

& =0.644 radians

OR
From simplifying to 2cosé=1+sin8 i.em2cosf—sinf =1
let 2cosf—sinf = Rcos(6 +a) where R is positive and ¢ is acute
ie. 2cosf—-sinf = Rcos@cos ¢ — Rsin Osing

= Rcosa=2 and Rsing =1

m.m.ﬁmbau..‘w and hnz\w

- /Scos(f+tant 1) =1
( .

1
cos{@+tan ' L)=——
(orn1)=L
E+§=van8m-uw
—_ -1 1 =
@ = cos Ftan” 5
& =10.644 radians
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(b) (1) (1 mark)

Outcomes assessed: HE7
Targeted Performance Bands: E2-E3

P,

Criteria Mark
e finds the correct equation of PQ in any form 1
Sample Answer: .
YA
HH|MH+Q
.00, A@. 9) P
py=—qx+pgq
x Y
P, 0) . —+==1
< (. 0) > x P 9
\Z
(b) (i) (3 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4
Criteria Marks
® determines the quadratic or other significant progress towards the solution 1
e uses A=0 when PQ is a tangent to the curve 1
e establishes the relationship 1

Sample Answer:

If PQ is a tangent to the parabola then there is one point of intersection.
2

solve = +2 =1 and y= X simultaneously
r q 4a

x X
—+—2=1
p 4aq
4agx + px* = 4apq
px’ +dagx —4apg =0
for PQ to be a tangent then A =0 in this quadratic (i.e. only one root/solution)
ie. 16a’q” +16ap’q=0
16aq(ag + p*)=0

ie ag+p*=0
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(b) (iii) (1 mark)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Mark
e finds the locus 1

Sample Answer:
Coordinatesof 4 = x=pandy=gq

£ since ag+ p® =0 from (i) then ay +x* =0

i.e. x*=—ay is the locus of 4
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