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General Instructions

¢ Reading time — 5 minutes

e Working time — 3 hours Total marks (120)

e Write using blue or black pen * Atftempt Questlons 1-8
e All questions are of equal value
e Board-approved calculators may be

used

e A table of standard integrals is
provided separately

e All necessary working should be
shown in every question

Disclaimer

Every effort has been made to prepare these “Trial’ Higher School Certificate Examinations in accordance with the Board of Studies documents,
Principles for Setting HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, Nov/Dec 1999), and Principles for
Developing Marking Guidelines Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantee or
warranty is made or implied that the ‘Trial’ Examination papers mirror in every respect the actual HSC Examination question paper in any or all
courses to be examined. These papers do not constitute ‘advice’ nor can they be construed as authoritative interpretations of Board of Studies
intentions. The CSSA accepts no liability for any reliance use or purpose related to these “Trial’ question papers. Advice on HSC examination issues is
only to be obtained from the NSW Board of Studies.
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(a) The diagram shows the graph of y = f(x) where f(x)=1-2¢7*".

yva
(1) Find the values of the x intercepts. 1
______________ y=1 (ii) On separate diagrams sketch the graphs of 5
2 -
' y={F(}. y* = f(x). y=cos™ f(x),
- o \? / " - in each case showing the intercepts on the
y=Jix by * axes and the equations of any asymptotes.

(b) Consider the function f(x)= 7 o 5.
— X
(i) Show that the function is increasing for all values of x in its domain. 1
(ii) Sketch the graph of y = f(x) showmg the intercepts on the axes and the equations of 2

any asymptotes.

(iii) Find the values of k such that the equation > =kx has three distinct real roots. 2
(c) Consider the curve defined by 2x?> +xy—y’ =0. Atthe point (2,4) on the curve, 4
2
find the values of Q and d 2) .
dx dx
Question 2 Begin a new page
cos 2x
(a)(i) Find f dx . 2
x3
(ii) Find f ——dx. 2
1+x
(b) Use the substitution u#=1+e* to find J le—dx . 3
+e
' . . “Inx
(c) Use integration by parts to evaluate —-dx. 3
1 X
: o 1
(d)(i) Use the substitution 7= tan% to evaluate f ———dx. 3
3 2+cosx :
(ii) Hence use the substitution « =47~ x to evaluate f — X . 2
¥ 2+cosx



Question 3 Begin a new page

(a) Ifxisreal and (x+i) *is imaginary, find the possible values of x in surd form.

(b) zand w are two complex numbers such that |z| =4, argz= 5?”,

(1) Express each of z and w in the form a+ib, where a and b are real.

(ii) In an Argand diagram the points P and Q represent the complex numbers z and w
respectively. Find the distance PQ in simplest exact form.

.1

(c)(i) Express 3 +i in modulus / argument form.

(ii) On an Argand diagram sketch the locus of the point P representing the complex number

z such that | z— (-\/§ +i )l =1, and find the set of possible values of |z| and argz.

(d) Inan Argand diagram the points P, Q and R represent the complex numbers z,, z, and

zZ,+1i (22 - zl) respectively.

(1) Show that POR is a right-angled triangle.

(ii) Find in terms of z, and z, the complex number represented by the point S such that
PQORS is arectangle.

w|=2, argw =%

Marks



Question 4 Begin a new page

(a)

P(c6.5) and Q(-cO,—§) , where 6>0
and ¢ > 0, are two points on the rectangular
hyperbola xy = c¢2. The circle with centre P
and radius PQ cuts the hyperbola again at
points A(ca ,—Oc?), B(cﬂ ch) and C(cy %)
CP produced meets AB at D. MCN is
tangent to the circle at C.

(i) Show that the circle cuts the hyperbola at points (ct,%) where 1 satisfies the equation

t* =210~ 3t2(62 +9L2)——5—t+ 1=0. Hence deduce that & Sy 0= -1.
(i1) Show that CPD1AB. Hence show that MCN || AB.

(iii) Show that CA=CB.

(iv) What word best classifies triangle ABC ? Justify your answer.

(b)
yT P(acos®,bsin® ), where 0 <6 <%, is a point
2 2
/ﬁp\ on the ellipse x—2+—)-’—2—=1,where a>b>0.
a b
0 A > The normal to the ellipse at P has equation
\7& axsin@ — by cos@=(a’® — b*)sin6 cos@. This
V. normal cuts the x axis at A and the y axis at B.
' (a Z_b? ) 2
(1) Show that AOAB has area 2ab sin@ cos@.
a

(ii) Find the maximum area of AOAB and the coordinates of P. when this maximum occurs.

Marks
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Question 5 Begin a new page

(a) The equation x* —x* +2x>—2x+1=0 hasroots a, 3,7, 5.
(i) Show that none of a, B, ¥, is an integer.
(ii) Find the monic equation of degree four with roots ¢ —1, 8—1,7 —1,6 — 1, and hence
find the value of (ax+B+7y)(B+7+8)(y+6+a)(6+a+p).

(b) (i) Express the roots of the equation z° +32 =0 in modulus / argument form.
(ii) Hence show that z* —2z>+4z> -8z+16 = {z 2 - (4cosl)z + 4}{22 - (4cos3?”)z + 4}.

5
(iii) Hence find the exact values of cos-’sl and cos3T’r in simplest surd form.

Question 6 Begin a new page

(a)

—»
X

1

A mould for a circular fish pond is made by rotating the region bounded by the curve

y=2-—cos”x and the x axis between x =—Z% and x=Z through one complete

revolution about the line x =1. All measurements are in metres.

(i) Use the method of cylindrical shells to show that the volume of the fish pond is given by
V= n’j% (1-x)cos2xdx .
-%

(ii) Hence find the capacity of the fish pond correct to the nearest litre.

(b) A particle of mass m kilograms is dropped from rest in a medium where the resistance

to motion has magnitude %mv ? Newtons when the speed of the particle is vms™. After

t seconds, the particle has fallen x metres, and has velocity vms™ and acceleration ams™.
The particle hits the ground ln(l +4/2 ) seconds after it is dropped. Take g =10ms™.

(i) Draw a diagram showing the forces acting on the particle. Deduce that a = %(100 -V 2).

(i1) Express v as a function of ¢. Hence find the speed with which the particle hits the ground,
giving the answer in simplest exact form.
(iii) Find in simplest exact form the distance fallen by the particle before it hits the ground.



Question 7 Begin a new page

(a) a. b, ¢ denote the lengths of the sides of a triangle.
(i) Express 4b%c? —(b*> +c* —a’ ) 2" as the product of four factors.

(ii) Hence show that (b2 +¢*—a?)’ <4b%c’.

(b) Consider the function f(x)=cos™' x.
(i) Show that the function E(x)= f(x)+ f(—x) is even, and O(x)= f(x)— f(~x) is odd.
(ii) Hence express cos™ x as the sum of an even function and an odd function. On the same
diagram, sketch the graphs of these two functions.

(c) Asequence u;,u,,U,, U, ... satisfies the relationship u, =u, , +u, , for n=23.
(i) Show that  u,u, +uu, =u," —u>.
(ii) Use Mathematical Induction to show that
U Uy YU U+ U U FU U+ U, Uy, U U= U, —u? fornl.

Question 8 Begin a new page

(a) Code numbers of three digits are made from the digits 1, 2, 3,4, 5,6, 7, 8,9 where
no digit is repeated.
(i) Find the number of different code numbers that can be formed.
(i) How many of these code numbers are such that the three digits do not occur in
increasing order of magnitude, reading from left to right?

(b) Consider the function f(x)=x— ——3&
2+cosx
2
(i) Show that f’(x)= (ﬂ’-s—’i) .
2+ Cos X
(ii) Hence show that x > 3sinx for x>0.
2+Ccosx

(c)(i) Show that sin(2r +1)@ —sin(2r —1)8=2sin6 cos2rf. Hence show that
sin@ Y cos2rf =1 {sin(2n+1)0 —sind }.
r=1

100
.. 2{rm
(i1) Hence evaluate Zl cos (m)

Marks
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