Mathematics Extension I CSSA HSC Trial Examination 2001
Marking Guidelines

Question 1
{(a) Outcomes Assessed: HS, H9

Marking Guidelines
Criteria Marks

» one mark for simplification of sum 2
» one mark for value of sum

Answer:

4
YDk = —n+2-3441 =19

k=1
(b) Outcomes Assessed: P4

Marking Guidelines

Criteria Marks
« one mark for values of gradicnts
+ one mark for value of tan 8 3
+ one mark for size of angle
Answer:

AB has gradient m, =3 W

. O £ 1 IO
x+2y+1=0 has gradient m,=-1} U_ )

el

(c) Outcomes Assessed: (i) P5 (ii) PE3

Marking Guidelines
Criteria Marks

(i} * one mark for showing P{x) is odd
(i1) * one mark for showing remainder is — P(2)
* one mark for value of remainder

Answer:
0] (i) When P(x) is divided by (x+2)
P=x)=(-2) +a(-x) +b (-x) remainderis P{~2)= - P(2) since P(x) is odd
=—x*-ax*-bx =-5  since P(2)=5
hlﬁau.‘.n ku+wnv
=-P(x) forall x
=~ P(x) is odd.

2603 - 2

(d) Outcomes Assessed: (i) (ii) PE3 (iii) PE3

(iv)HS, PE2,PE3

Marking Guidelines

Criteria

Marks

(1) *no marks for copying diagram

(1i) = one mark for reason

(iii) » one mark for reason

(1v) » one mark for showing £ MAB= £ ABD
* one mark for showing £ ACB = £ ACD

Answer:

()

M— N

c

(ii) £ ACB = Z MAB because the angle between the
tangent MA and the chord AB through the point of
contact A is equal to the angle ACB in the alternate
segment.

Question 2

{a) Outcomes Assessed: P7, PES

(1) £ ACD = £ ABD because the angles subtended in
the same segment at B and C by the arc AD are
equal.

(iv)
£MAB = £ABD (equal alternate angles, MN // BD)

ZLACB = ZACD (£ZMAB = £LACB, £ABD = £ACD)
s AC bisects £BCD

Marking Guidelines

Criteria

* one mark for first denvauve

* one mark for second derivative using product rule.

Answer!
d x? d? 1 d
Y " =(Oxe — e =—2
dr s a7

(b} Outcomes Assessed: P4

Marking Guidelines

Criteria

Marks

* one mark for equation in x
* one mark for equation in y
* one mark for coordinates of B

Answer:

5x-3x(=1)

= 14 =
33 = Sx+3=28
S5y-3x(4
mﬁlwb“lm = Sy-12=-12

=5

& B(5,0)

~y=0




(c) Outcomes Assessed: PE3

Marking Guidelines

Criteria Marks
» one mark for number of arrangements of vowels
« one mark for number of arrangeéments of consonants 3
+ one mark for total number of arrangements

Answer:

The vowels ( E, E, I, O) can be arranged in The consonants ( N,N, S, T, X ) can be amranged in

4! i .5
positions 2, 4, 6, 8 in m.m =12 ways. positions 1, 3, 5, 7, 9 in m = 60 ways.
Hence the total number of arrangementsis 12 x 60 =720,
(d) Outcomes Assessed: (i) PE3, PE4 (ii) PE3 (iii)) PE3
Marking Guidelines
Criteria Marks

(1) *one mark for equation of tangent

(ii) = one mark for coordinates of T 4
» one mark for coordinates of M

(iii) = one mark for equation of locus

Answer:
=4y ()ALT, y=0 = tx-0—1*=0 = x=1
Hence T has coordinates (f,0), and
Pt 1?) M is the midpointof P(2¢,1%) and T (r,0),
. o f2t4r 1P40Y_ (3t 1?
with coordinates == '3 ® Seig)e
r X
; d : 3 2
M  y=is = nlwu*._" G)ALM, x=3 = ﬁn%
- tangent at hﬁmrnpv has gradient (21)=¢ g b Amnu" 25t
Ly= =4[=| = &
and cquation  y—1* = {x—21) 3 9
Ix—y—13=0 Hence the locus has cquation 2x* = 9y,

Question 3
(a) Outcomes Assessed: (i) P4 (ii) PE3

Marking Guidelines
Criteria Marks

(i) » one mark for expansion and expressions for cos2 4, sin2A
* one mark [or simplification to obtain final expression for cos34 in terms of cos A

1
(11) » one mark for expressing 2 cos3A in terms of T.vlu
X,

3
* one mark for binomial expansion of ﬁa+lw.u
X
* one mark for simplification to obtain final expression for cos3A in terms of x

Answer:
(i) (11)
cos3A=cos(2A + A) 2c0s3A =R8cos® A—6cos A
=00s2A4 005 A=sin2Asin A =(2cos A)* —3 (2cos A)

=(200s* A—1)cos A~ (2sinAcos A)sin A

3
(30 -2(++3)
=slx+—=| =3|x+—
=2c0s’A — cosA — 2sin® Acos A x X
HMSambro%mluH_loS»hvnﬁm uh,+wn+m+ﬁwﬁrualw
3 X k; x
=4cos A — 3eos A 1
=xr'+—=
x

(b) Outcomes Assessed: (i) PS, HE4 (ii) P5, HE4 (i) P4

Marking Guidelines
Criteria Marks
(1) * onc mark for finding the inverse [unction
* one mark for the domain of the inverse function
(i) + one mark for the graph of y= f(x) and intercepts 7
s/one mark forthe graph of y= f'(x) and intercepts
* onemark for the line y = x passing through the point of intersection
(iit) » one mark for the equation
* one mark for the epordinates 6f the point of intersection

Answer:
(i) (i)
y=yx+6 Interchanging x and y
y =x46 gives y=x"-6
x=y' -6 o f(R)=xRe
Range of f(x) is Domain of f7'x) is
=
{y:yz0} {x:x>0}

(iii) Where y= f(x), y=/"(x), y= x intersect,
SM'x¥)=xr= r-6=x

F—x—-6=0
(x+2)(x-3)=0

But x #-2 (outside domain), . x=3 Hence intersection point of the curves is (3 ,3).




) Question 4

- {(a) Outcomes Assessed: HE2
Marking Guideli
Criteria Marks
« one mark for establishing the truth of 5(1)

« one mark for  S(k) true = 5* + NOH Jum?« for some integer M.
«onemark for 5" +2 (1 H?JH uﬁm.u‘fmn (119 5
« one mark for deducing S(k) true'= S(k +1) wie

= one mark for deducing §(n) true forallintegers n >4

Answer:
Define the sequence of statcments §(n): 5" + uc_J is @ multiplé of 3, n=12,3,...
Consider S(1): s'+2(11')=27=3x9 . S(1) istriel
If 8(k) is true, then 5* +...._.A:JHWE for some integer M. **
Consider S(k+1): 5" +2(11"")= 5(5")+22(11") = s{(s*) + 2qmi)p+ 12(1")
o5 42(11)= 56M) +12(11)= 3{sM+ 4 (11")} i S(K) is triee, using B
But M and k integral = TET«A:JH. is an integer.
o S(k) true = S(k+1) true, k=1,2,3,...
Hence S(1) istrue, and if S(k) is true, then S(k +1) istrue. .. 5(2) is true, and then §(3)is truc,
and so on. Hence by Mathematical Induction, S(n) is true for all positive integers n.

(b) Outcomes Assessed: (i) HS (i) P5, H2 (iii) PE3

Marking Guidelines
Criteria Marks
(1) = one mark for areas of small circle sector and tnangle OPQ
+ one mark for equating expression for shaded area to g of large circle area
+ one mark for simplification Lo find equation in required form
(ii) » one mark for showing f(0-5), f(0-6) have opposite signs
+ one mark for using continuity of f(x) to deduce 0-5<a <0-6
{1ii) = one mark for expression for second approximation
= one mark for calculation of second approximation

Answer:

(i) Let f(x)=8sinx—2x—m . Then
f(0.5)=-0-31<0 and f(0-6)=0-18>0.
Hence, since f(x) is continuous, f(a)=0 for
some 0:-5<o <06

P Qo (iii) Taking a first approximation & =0-6,
o) Newton's method gives a second approximation
Areaol A POQ = § (47 )sinx o =06 - W‘A%.lﬂ
Area small circle sector= 4 ANJ x ,
.. shaded area = Bsinx —2x =06 = Sein(0:6)-200-6) %

- . : 8cos(0-6) -2
. 8sinx-2x = La(4) = x =0-56 102 decimal places.
8sinx —2x—-m =0

Question 5§

(a) QOutcomes Assessed: HE6
Marking Guidelines

Criteria Marks
* one mark for change of limits
+ one mark for change of variable 4
* one mark for integration
* one mark for evaluation
Answer:
£ 1 7 1
Let | = dx Then [ = 2u du
“ %_ nma.vhm ; a?f.:_
T
1
- . = ——
v i % 2+ @
nxnm = dx =2udu ui_:?‘.:h
e=l=sins=l, F=99=ua] ~ I=4(In8 - In2)=4 Ind=In2
{b) Outcomes Assessed: HS
Marking Guidelines
Criteria Marks
* one mark for expressing sin” x in lerms of cos2x
* one mark for integration, including constant of integration 4
+ one mark for evaluation of f Amv. I AulaJ
* one mark for value of difference
Answer:
S(x)=%x—4sin2x + ¢
@ = sin’x ix x
af s fE)-1®
=L x . 3k . %
=3 (1-cos2x) = Au — dsin¥F + nvla.m — Lsind + ...u
=N 1 _— .
y=4{x=dsin2x)+c, cconstant =@ +i+)-E-4+¢)
HW.?W
(¢} Outcomes Assessed: (i) HE3 (ii))H5, HE3
Marking Guidelines
. Criteria Marks
(1) = one mark for finding the period of the motion
(ii) * one mark for expressing v * in terms of ¢
« one mark for expressing v interms of ¥ b
* one mark for the value of the speed.

Answer:

(i) Period is 2r + § = 4 seconds

v¥= (2025 (1 deos 51)

i g
“ x=5cos &1 .._HMMMINWA# %)
a .. =Z-(25-x?)
eI = 5(-%sin§1) x=4 = v'=E (25-16)= 22
vi= (%%).25sin? &1 Speed is - ms™!




Question 6
{a) Outcomes Assessed: (i) P4, HE4 (ii) HE4, HES (in) HS

Marking Guidelines

Criteria Marks
(i) * one mark for expression for8
de
(ii) » one mark for expression for Mal
k fi 1 no..%
one mark or O..&Hu—.ﬂwh_c_._ b..__ M
a8
(111) * one mark for value of ﬂ
= one mark for value of 8
Answer:
(1) (i1)
Pp = A e 1 ﬁmooul —200
- & Ty V) T ¥hao
200 £TAP=8 . dx  1+(%) x + 40000
3 (all. £ s, parallel lines) d6  d dx —200
- 200 PR T e (-80)
T tanf =— dit  dx di x° + 40000
i . d8 _ 16000
it Todt x*440000
X
6000 .
(iii) When 6 nm. TP=AP = x=200, and % eSO = 0.2 radians per second.

dr ~ (200)* + 40000
Hence 6 isincreasingat11° s (correct to the nearest degree)

(b) Outcomes Assessed: (i) HES (i) H3, HS, HE4 (iii) HE3, HE7

Marking Guideli
Criteria Marks
(i) » one mark for expression for a in terms of x
(i1) * one mark for cxpressing [ as an integral with respect to x
+ one mark for integration to find 7 1n terms of x
« one mark for expression for x* intermsof ¢
(iii) » one mark for graph of x* as a function of 1
« one mark for limiting values of x, v, a
* onc mark for description of limiting behaviour in words

Answer: -
0] {ii)
5 1 2 e
<~HAWIIIMu"ﬁIWN+HI &Hf.ﬂm.ml.mﬂg.«
x 2 x 4 dt x 2 2x
dit 2x
iy 5 , d (1024 X i
nuHiTmHhhlu-um g & ea-r
)
—1024  x 1= =2
R T ) 64— x'

(iii)

™ r
(ii) Cont. x P e64—60e"
=—In(64—x?) + =0 L 64 — — — — —

= A X U c., - = c=In60

Am&! Y o 64—x? 4
-1 = Ipf —— i € = -

60 ; 60 ol

nat=64 - 60e™

- 32_8_q ~1024 _ 8 _ -
As [, x—8 , v plo.nlvﬂp.ﬁ+ﬂlc

Hence the particle is moving right and slowing down as it approaches its limiting position
8 metres to the ight of O

Question 7
(a) Outcomes Assessed: (i) HE3 (i) HE3

Marking Guidelines

Criteria Marks
(i) * one mark for value of probability
(11) » one mark for expression for probability of two 6's on first roll and no 6's on second
* one mark for expression for probability of one 6 on first roll and one 6 on second 5
* one mark for expression for probability of no 6's on first roll and two 6's on second
» one mark for value of probability
Answer:
() Plone 6 on firstroll) =*C, (£)'(2)" ~0-39 (10 2 decimal places)
(i) P(rwo 6 5 on first roll and ne 6 s on second roll) = uﬁuﬁm%mwu x nm_nﬁw%.?mwu = 0.0804
i [FFTE] i
Plone 6 on first rell and one 6 on second roll) = ‘c, ‘& Amu X uﬁ._mv .mvp = 0-1340
4 Orgys 2pey2
P{no 6.5 on first roll and two 6 s on second roll) = D_ﬁu (8)" x ‘e (y) (2)" =~ 0-0558

(b) Outcomes Assessed: (i) HE3 (ii) HE3 ()P4, H2 (iv)P4,H2
Marking Guidelines

Criteria

Marks

(i) = one mark for expressions [oFwx and y in termsof 8 /and ¢

(11} *one mark for expression for ¥y intermsof x
* one mark for rearrangement as quadratic in tan 8

(iii) » one mark for discriminant in termsof X and ¥

~ *one mark for using discriminant > 0 10 give required inequality

(iv) » one mark for the values of the sum and prodéicl of tan ¢z , tanf intermsof X
* one mark for the value of o+




Answer:
(i) x=501cosf and y=501sin@ -5¢1
(i)

' X sinf

"o 0 sl

500 y= 500 x tan @ — x* scc* @
=500 x tan 6 —x* ( 1+1tan *6)
=500 x anf - x*- x*tan’@

s x’an’ - S00 xtan8 +(x' +500y)

0

(iv) If the projectile pusses through the point (X, X)  where 500X <
X*tan®@ ~ 500 X tan@ +(X*+500 X)=0 has two distinct

500X 500

B:R..rﬁbtﬂlvm.lﬂlum. and
tana + tan f§ 500 ﬁ
stanf@+p) = ——— = —
@+h) l—tane tanfi x
Since O<a+f<m, §+uu,”wms

(ii1) Projectile passes through the point (X, ¥) if

tan @ satisfies the quadratic equation

X*an*6 - 500 X an +(X* +500 ¥)=0
This equation has two distinct solutions for tan 6 ,
hence for @ , provided its discriminant A >0.

A = (~500 Muulhku?»...mco 5

X+ 500




