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Question 1 Begin a new page .. - Marks
‘ “u @ ” ) . a. i Sketchthe graphofy = x3 - 4x 1
~' ; ii. Hence or otherwise, solve x3 - 4x > 0 2

b. Find the coordinates of the point which divides the interval joining (2, 4) and 3
(-1, -2) extemnally in the ratio 2:1.

c. Find the exact value of cos 15° 2
d. i Sketchthegraphof y = tanx for 0 < x <m 1
2002 - ii. Hence or otherwise, find values of x (0 < x < ) such that the series 3

| , :HigherSchodI;Q_ert’iﬁCate
- ../~ - Trial Examination

M at h em at I CS o : ‘ Question 2 Begin a new page ’
EXtenSion 1 B . ' a. Use the identity sin2x = 2sinx cosx tv:) find f%sinzxcoszxcbc 3 ‘
. . . - v0 .

1 + Btanx + 3tan’x + 3{3tan’x + ... has alimiting sum

1 . k!
b. Evaluate f = dix, using the substitution # = 4x+1 3 ‘
' o (4x + 1) : - :
General Instructions Total marks - 84 ‘ ’ : : - ¢ A,B, CandD are points on the circurnferenceé of a ‘circle. AB produced
- intersects CD produced at a point P. AB = 13 cm, BP = 3 cm and CD =<8 ¢in
e Reading time — Sminutes Attempt Questions 1 -7 ) ) . ]
i. Draw a clear sketch showing the above information 1
s Working time — 2 hours " ] :
e Al]‘.questlons are of equal value ji. Find the length of DP . 2
¢ Write using black or blue pen ) . - ;
¢ Board approved calculators may be; used - . ‘ d. Given P(x) = x 3 et + 4, )
A tabl i is provi " - ‘ -
. A ;b tl?i :1; Z;a;dard integrals is provided . i. find aifx + 1 is a factor of P(x) - 1
ii. Hence write P(x) in terms of its linear factors o 2

¢ All necessary working should be shown
in every question

This paper MUST NOT be removed from the examination room ) i
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Begin a new page

Two circles touch at the M R
point A. Lines through A P
meet the circles at X and Y
andat M and N

respectively; as shown RS,
the tangent at A is shown. X

Copy the diagram into your

Prove that the tangents at
X and Y are parallel.

b. In how many ways can a jury of 7 people reach a majority decision?

(A majority decision is one to which the majority agree.)
¢. Use the Principle of Mathematical Inductioﬁ to prove that

57 > 3" «+ 2" for integers n> 1

Question 4 Begin a new page
a. i Showthat x> - 3x + 1 = 0 hasarootbetweenx = landx = 2

ii. Usingx = 1.5 as a first approximation, obtain a better approximation of the

root using Newton’s Method once. [Answer to 2 decimal places]
b. Use (1 +x)f = (1 +x)(1 + x)° to show that 6) -3} 4|3

\3) 3 2

¢ P(2ap, ap?) is any point on the parabola x2 = 4ay. The line k is parallel to the

tangent at P and passes through the focus, S, of the parabola.
i. Find the equation of'the line k

ii. The line k intersects the x-axis at the point Q. Find the coordinates of the
midpoint, M, of the interval QS

iii ‘What is the equation of the locus of M?

Marks

Question 5

a.

Bégih a new page

of a-particle foving in a straight line is given by the

The accelerati '

equation, @ = == + =, wherex is the displacement in metres of the particle

8
from the origin. v is the velocity of the particle at any time, £.

o xh)?

i fv= Vi'whenx = 0, show that v? G

fi. If x = 1whent= 0, find an expression for the displacement of the particle
in terms of .

A population of marsupials has an initial population of 500. Factors which
influence the population include birthrates, the number of marsupials killed by
feral animals, the amount of feed and so on.

The change in population, N, is given by the formula
500

1 + ke ™™

, where kisa constant and ? js in months
i. Explain why the population will eventually die out

ii. Ifat#= 0, the change in population is 1, use the formula to find how long it
will take for only 100 marsupials to remain. Give your answer to the nearest
month.

i Showthat & = ¥ (500 - N)
@ 1000
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Question 6 Begin a new page Marks
a. In how many different ways can 3 black and 3 white tiles be placed in the 2
following grid:

 components for computers, Sampling shows
nent being, fablty is 8%, In a random -

~

b.  The velocity, vms™}, of a particle moving along the x-axis in simple harmonic
motion is given by v* = 21 - 4x - x?, where x is theé position of the particle.

1. Between which two points on the x-axis does the particle oscillate? 1
il. Find an expression for the acceleration, @ ms™2, in terms of x . 2
iii. What is the maximum velocity of the particle? 1

find all solutions to cos48 « co830 + cos26
€. An object is projected at an initial velocity, ¥ ms™, from ground level at an B M Ohmi F e A
angle of 8 to the horizontal. Useg = 10 ms™? L ves atx ‘s . S

i Show that the horizontal and vertical components of the position of the 2
particle are given by x = Vtcos8 and y = -5¢2 + F#sin@

ii. Derive an expression for the Cartesian equation for the motion (i.e. find y in 2
terms of x)

ifi. A particle is projected from ground level with an initial velocity of 80 ms™*. 2

It just clears a 2 metre high wall 25 metres from the point of projection. The
base of the wall is at the same level as the point of projection.

Calculate the angle(s) of projection to the nearest minute.




2002 HSC INDEPENDENT TRIAL EXAMINATIONS: MATHEMATICS :
EXTEﬁSiOK 1 SamPLE SOLUTIONS AND SUGGESTED MARKING SCHEME

c¥;

Question 1
5. Outeomes Assessed; i PE3 ii. PEY
Marking Guidelines " ; -
Criteria Marks
i = corredt greph with intercepts clearly marked. 1
o= ﬁnésx>2 1
* xumc ~Z<x< { 1
R
i 4 fl.-2<x<0andx>2
X
2 2
b. Outcomes pssessed: PE3
Criteria o | Maiks
* states correet formula e 1
»  recognises division Is external by using -2:1 or eqmvé?ent 1
v correct answer , . 1
ke, + Iy chg“%é&: 2x -l 4 1%x2 ~2x-2+1x4 - (-4, -8)
kel kE+I 2+1 1 -2*1 ’
¢, Outcomes assessed: HS
Criteria : s Nrks

+ knows and uses expansmn for oos(A B}

+  knows exact values and-obtains cormect answer or equxvalmt -

cos B = cos(45 - 30) = cosd5cos30 + sindSsin30 = -‘?x 3

. evaluates integral

d. Outcomes gssessed: iH5 i, HELHS .
Criteria Marks
i+ sketches correct graph with appropriate scales 1
fi. + - setsup cotrect inequality 1
»  finds first quadrant solution 1
+  finds second quadrant solution 1
i Ty i |/Ftanx] < 1 since r = /3 tanx
| |tanx] < -
3
o<x <X Mex<nm
w X 6 6
—
Question 2
a. Outcomes assessed: HES6
Criteria -Marks
» . usés the identity for sin°0 to change the integral 1
. obtains correct ntegral ‘ 1
«  substitutes and obtains correct answer 1
% 1 o !
f 6 ginxco’xdy = f s -Zsinzzxdx -Zf € {1 - cosdx)de
0
snd®
J1f osmalf _dfm 6 ol Lz 43
8 4 |, 8|6 4 gl6 8
_ b. Qutcomes assessed: HES6
; L Cr:tma Marks
s pvalyates limits ami expmsmn fordt 1
» wﬁecﬁysubmmfestaobta!nmtegmlmu 1
1

2




Question 2 {continued)

Question 3
b. w o= dx + 1 4y =g - 1 5 ) v
[/ 4 g =0mu=1 =7 f == m;du \ 4. Outcomes assessed: PE3
{fx 1 " R ) - . -
%ﬁ =dv, x=1l=u2= = i;[iagu + }»}5 : - Criteria Marks
b gy i Ay +  constructs XMand YN 1
1= e dx = .1.{ togs - ._} . shows that ZUYN = /PXM using appropriate reasoning 1
o (dx+ 1) 4 5 «  showsthat ZAYN = /MBXA iusing appropriate reasoning 1
- lfﬁ w - iafa = .«L(sxogs - 4) . concludes PQ is parallel to TU with reason 1
4 1 Rg 20
. . ) 2 R LUYN = /YAN{(alt. ségment thm
¢, Outcomes dssessed: i PE6 ii. PE3 P M LYAN = ZW((yert‘ opp) )
- /MAX = Z/PXM (alt. segmient thnt)
Criteria ‘ _ Marks . LUYN= /PXM
i+ dras gotroct dagram | 1 Y Also, LAYN = ZSAN (alt segert th)
i. +  knows APBP = CP.DP and correctly usesit 1 i ZSAN = ZRAM (vert. ggp’)
«  evaluates x and chooses appropriste solution 1 /RAM = ZMXA (alt. segment thm)
. LAYN = /MXA
i ii. AP.PB = CP.DP
I6x3=(+8 xx U . ZUYN+ZAYN = /PXM+ /MXA
2x? + 8 -48=0 a ie ZUYA = (PXA
=y = -12, 4 and TU [ PQ (alterhate anglés are equal)
sox =4
b, OQutcomes assessed: PE3
d. Quicomes assessed: L PE3 il PE3 Criteria . _Marks
: . - »  interprets what majority means T 1
Criteri Marks ¢ writes down correct combinations : 1
~ == : s calculates the answer a 1
i e ﬁnés_gem;gz vaiue_ i/:fqz{ak_ ‘ 1 , i
i +  usesacorrect method (implicit or explicit) ¥ ‘Majority decision means all 7 vote ‘yes® or 6 vote ‘yes’ or 5 vote ‘yed” or 4 vote ‘yes”:
= obtains factorisation 1 . .
~ * R
L p(e1) = (-1F —ax (P + 4 =0 i PR = (x+ D - 2 - 2) 6] A5 A4
a =3 <
¢. Qutcomes assessed: HE2
~ Criteria Marks
. showstrueforn = 2 1
. writes assumption for 8§, 1
«  uses S, inproof for 5, 1
s proves S,y 1
» writes concluding statement 1




Question 3 ¢. {continued)
Let §, be the statement 57 > 27 + 3" for integers #> 1
8 P> 2+ Fismie

Assume S, i, assume that 5° > 2%+ 3% for integers &
Then 5571 =5 x 5> 5 x (2 + 39 since S,is true

ie. sErt s 5 % 2F 4 5 x 3¥

50 SFrl>ax 3%+ 3x3F+2xFE
) 5k+§>{2}:éi+3k«2}+3x2k+2x3k

ie. FErimgkbtt g3kl

Therefore, if' S, is true, then 5, . , istrue.
But §, is true so S, is true and so on for all integer values of n> |
Question 4

a, Outcomes assessed: L. PE3 ii. HE3

i «  substitutesx= 1andx = 2 and draws appropriate conclusion 1
Ho o+ states Newtons Method i
«  substitutes into the formula 1
- evaluates x, to 2 decimal places 1
i FPE) =x*-3x+1 ii,xl-.x-"P(X}
Py=1-3+1=-1 P'e)
Py=8-6+1=3 Wﬁr‘-‘«:&rw
T3 -3 .
Therefore, a root hes betwe =1 = i 53 - .
e, oonx = 1amdy= 2 =15 - X5 23X15 01 L 533333333
3x15 -3
5%, = 153
b. Outcomes assessed: HE3

+  expands (1 +x)f and {1 + %)
»  finds coefficient of ¥
=, draws cosiclusion

o B G G
Q+00+xP =1 +x0+ [ f)x + (;}xz * (g)x:’ + (i}x‘; + (:}xs)

From the expansion of {1 + = (1 0+ x)°, the x* terms are as féﬁﬁwsﬁ

5

ok bk ek

Question 4 b (continued)

(g (g -(9-10+(2

¢. Outcomes assessed: i. PE3, PE4 fi. BH5 . PE4

Criteria Marks
i, «  knows or finds the gradient of the tangent at P 1
+  finds the equation of & 1
fi. «  Bnds the coordinates of Q, the x-intercept 1
»  finds the coordinates of M, the midpoint 1
i, s  states the equation of the Jodlis * 1

i, The gradient of the tangent at Pispand 8(0, @) soy ~a =p(x - 0) =y = px * a

i. AtQ,y= 0sox = —a;therefore,m --!i-, 2} i The locusis y = g -
- a 2a 2 2

Question 5 - »
4 Outcomes asvessed: i, HES il HE4, E[ES
i ¢ knowsa= 5{%] 1
dx|
. integrates @ and includes ¢ 1
¢ evaluates ¢ and finds the appropriate expression for v* 1
. »  usestheinverseof %mohtainanappmpriam integral 1
»  obtains the integral and evaluates the constant 1
* rearranges the expression to obtain x in terms of 1 1
s d 2| = 113 v x) ii, Sincev> O whenx = 0
oy X 5 : 8 cheiiy b R
i 4 2 ' y = 1+x = .éc;
{lvzvzlf._-ff_. + e - it
P2 gl 4 2 :{{ - ,4 H
1 - 1 de v st
whenv—z,x-f)-»c—-ﬁ- t'—'étan"g;*c
1.4 x4 %2 1 If =G,X2_1"C -7
-y = T b e b e < A “ty 2
32 16 32 _: = t!}tan xX-T
2. k{4 o3 tan 'y = o(f + W)
= x? v 2%+ ] p
qet 2t ) oA
v2 (x? + 17 x = tan[—»{t + n}}
16 4




b, Outcomes assesged: i. HE2, HE7 i HE3 L HE3

Lo shows that as 7 ~ ==, N ~ 500 30 the number of marsupials - 0 1
i« substitutes N = landf= Otofind % 1
| < puts N= 400, rearranges and takes log of both sides 1
I s finds value for £ . 1
Hi. e finds correct derivative of ¥ 1
7 «  tmakes appropriate substitutions to obtain result )1
{ LAY ¢ S
ias -0, ke ¥~ 0, N - 500 iii. é}\_f = ( 1.5ke )xzm
i H1=0 N=1=4k=499 at {1+ ke P
: ~1.51
400 = 500 : 1.5 __x 500ke "~
1+ 4§9e—~§.ﬁt 1 + ke~1.5t 1 4‘"168_1‘5,
1+ 498¢7H = 125 .
55 - 3N 500 - __..._....._._Sm
e—LSt . :;:6_9‘ 1000 1+ ke'lé{
# 3N
T s 500 -
:*_,];.ml{}gs ug.s.. = § months 1000( N)
-1.5 499
Question &
a. Outcones assessed: PE3
Criteria Marks:
v considers different possibilities 1
. adjusts for repeated colours 1

Ifthe top row is all the same, then there are 2 possibilities, all black above all white and vice versa;

If the top row contains two of one colour and one of the other, the total niimber of possibilities

‘ . 3p, 3p
{including having them around the other way) is given by 213 x _5.;% x 2 =18
Total = 20
b. Outcomes assessed: LHE3 i BE3 §i.HE3
Criteria Marks
i ¢  putsy= Gandsolves 1
o+ usssacw %{’»&W}t@dm&t& 1
s« finds the correct expression fora © 1
i+ putsx = -2 {centre of motion) dnd evaluates v 1
i“:"=0‘-"21"4X“.3€2:{)=>x=“7,3ii. %vzz%(,?l—dx-xz)m_d_(lvz)=—2-—x
de\ 2
fix=-2=v? =21 4% -2=-(2f=25=yv=%5.v=3

7

-

obtains correct answer

Question 6 (continued)
¢. Outcomes assessed LHE3  iLAE3 i HES
; . Critéria Marks
i . sets up acceleration equations, integrates and finds constants of 1
integration
. integrates velocity and finds constanis of integration 1
ii. +  findsinterms of x and substitutes intoy 1
»  simplifies to fesultant formula 1
§i, »  substitutesx = 25,y = 2and V= 80 and simplifies 1
. sbives for both values 1
2
i. Bookwork . Bookwork to y = xtan8 - %{1 + tan?6)
2z
i 2= 2500 - 352 (1 +tan’0) - 125tan® - 1600tan6 + 253 = 0
80° anp = 1600 & yPAETS0
3200 = 40000tan® - 3125(1 + tan’ 6) and = 250
128 = 1600tan® - 125 - 125tan’8 8 = 85°30', 4°33'
Question 7
a. Outcomes assessed: HE4
; Criteria Marks
+  finds primitive correctly 1
»  substitutes limits and evaluates 1
I 4d 1 3 2
j‘»i 4 ___4[_‘3&1-1%}4 =Zsin"’«---‘25in"0=£
o h - 4x2 ™ 4 3
b. Outcomes assessed i HE3 i HE3
L Criteria  * - : Marks
i ¢  usesbinomial probability formula with appropriate values andithen 1
evaluates it ’
ii. ¢  understands the possibilities are for 0, 1 or 2 faults and adds results 1
from formula for each
1

H

i (3*’) x 008! x 092 = 0328

ii. (B) x 08° x 922 + (21") x 08! x 9219 + (i") x 082 x 92' = 0.788

e




Question 7 {continued)

¢. Outcomes assessed:

i. HE1 il HE1

$#, HE1, HE7

 Criteria

i

. % % w W

solves equations to show result

uses expansions for cos (A ~ B) and cos (A +B)

adds these and obtains result as required

reduces twd pairs of terms of the equation to two terms
reduces this pair of termas to a single term

cos 8 = OQtoohtainB = xn

«  finds remaining values

breaks equation into simple equations involving cosines and solves

Ll B L Y

1

i Adding gives x+y = 2aand hence a = = ;y,mbn‘actinggivesx~y= 2band b = f~;—-—~

.

il

COSX + COSY
cos{er + B} + cos{a - B)

cosacosh - sinasinh + cosqcosb + sinasind
2cosacosh

26&8{ d ; y) aos{ ,ﬁ;}_’.}

2

cosdf + cos38 + cos28 + coshB
76 8 38 68

= 200§ mem GOS — + 2 00§ e CO§ e
2 2 2

= 2@932 mslg + mgi?.
(Q 2 2

G

= 4ees§cossgwsé = 0
2 2

.’ueﬁsge-:(}sa&ﬁ:ime:ﬂ
Z 2 2
- 58 58 % 3w 8w Im 9%
AN GO & [ = e T oo S, o, o,
2 2 27 2 2 2 2

b4

ard cosCzo=m 6 =T ,BX

x

2002 HSC INDEPENDENT TRIAL EXAMINATIONS: MATHEMATICS

ExteNSION 1 MAPPING GRID
Question | Syllabus Topic ' Qutcomes
lai Polynomials (16.1) 4 PE3
ladi. . Basic Arithmetic and Algebra (1.4) . PE3
1b, Linear Functions and Lines (6.7) PE3
1c. Trigonometric Ratios (5.7) Hﬁ'
Idi Trigonometric Functions (13.2) }IS
1d.ii. Series and Applications (7.3), Trigonometric Ratios (5.9) ffml, H5
2a. Trigonometric Functions (13.6) HE6
2b. Integration (11.5) HE6
2¢i. Plane Geometry (2.1) PE6
2cH. Plane Geometry (2.9, 2.10) PE3
2. & i. | Polynomials (16.2) PE3
3a. Plane Geometry (2.9, 2.10) PE3
3b, Permutations and Combinations (18.1) PE3
3c. Series and Applications (7.4) HE2 :
4ai. & ii. | Polynomials (16.4) i PE3; ii. HE3
4. Binomial Theorem (17.3) ‘HE3
4c., Quadratic Polynomial and Quadratic (9.6) i PE4; . HS; iii, PE4
sa. ‘applications of Calculus to the Physical World (143) | . HES; ii. HE4, HES
sb. Applications of Calculus to the Physical World (14.2) | i. HE2, HET, ii. HE3;
Ga, Permutations and Combinations (18.1) PE3
6b. Applications of Caleulus to the Physical World (14.4) i. HE3; ii. HE3; i, HE3
6¢. Applications of Calcutus to the Physical World (14.3) i, HE3; ii. HES; {ii. HE3
Ta. Inverse Trigonometric Functions (15.5) HE4 '
b. Further Probability (18.2) i. HE3; ii. HE3
Tei& . | Trigonometric Ratios (5.7) i. HEL; ii. HE1
To. . Trigonometric Ratios (5.9) iii. HE1, HE7
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