Sydney Girls High School

2005
TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION
o Question One (13 marks) _ Marks
. log, x d
a) Use a substitution to find j—~—0g‘xx 1

Mathematics

b) Use integration by parts to find I xe ¥ dx 2
Extension 2
¢) Find [sin’xdx 2
d) Find real numbers 4, B and C such that: 2
" ) " 2x—x Ax+B C
i = -
General Instructions (xz ; 4) (++2) (x2 ; 4) (x+2)
. 3 3 — 2
* Reading Time - 5 mins i) Hence find J- . 2x-x 5 )
*  Working time — 3 hours (x "“4) (x+2)
* Attempt ALL questions e) Find - J_;‘ix_z_ 2
. V8-2x—x*
2 —ALL-questionsare-of equatvaloee—— -
— - - = All necessary Working should be 242 i L. .
This is a trial paper ONLY. shown in every question. Marks f) Find J' N dx using the substitution x = 4siné 4
It does not necessarily may be deducted for careless or 0N16~x
reflect the format or the badly arranged work.

contents of the 2005 HSC
Examination Paper in this "

: Standard integrals are supplied
subject.

* Board-approved calculators may
be used

= Diagrams are not to scale
* Each question attempted should

be started on a new sheet. Write
on one side of the paper only.
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Question Two (15 marks) Marks
a) Given z=3+4i and w=a+bi wherea and b are real.
Find the following:
1) Izl 1
ii) zw in the form x + iy 1
i) 2 inthe formx+iy 1
z
b) On an Argand diagram shade the region containing all points z 2
representing complex numbers such that ]z] <2 and ~1<Im(z) <1
c) Given z=-v3+I
i) Express z in modulus argument form 2
i)  Hence find z in modulus 1
«/-2—(c05£+ isinﬁ} ' '
LA 4 4
argument form
d) Find the complex cube roots of -1 in modulus argument form 2
¢) Find the square roots of 1581, giving your answer in 2
the form x + iy
i) Sketch the locus given by Re(z—2+1)=2 2
ii) Hence find the minimum value of |z| subject to 1

the above condition.

Question Three (15 marks) e

a) The diagram below shows the graph of y = f(x)

®

N "

s
* T

-1 1 X

Draw separate one- third page sketch graphs of:
1

F)

B y=

"Marks

i) y=[ref
iii) y=log, ()
iv) y=e/®

Sketch(without using calculus) the curve y = f *l
X" +2x

showing all asymptotes

c) The parametric equations of an ellipse are x =3cos8 ; y =2sin 8

i) Find the Cartesian equation
i) Find the eccentricity

iii)  Find the co ordinates of the foci

iv)  Find the equations of the directrixes.

w'NNl\J

et e



Question Five (15 marks) Marks

a) A 0.5kg mass is attached to a 2m piece of string and hung vertically
e The string can just sustain the mass.

i.) Find the tension in the string (use g =9.8) R
o
[} m A
Question Four (15 marks) Marks om > 2

a) The base of a solid is the region in the x-y plane enclosed by the
lines y =x,y = -x and y = 4 . Bach cross section perpendicular
to the y-axis is a semi circle

1)) gmg ﬁe arela of thg goss izction in terms of y 2 The mass at A is replaced with a 0.2kg mass. The string is
% ii) Find the volume of the solk

then rotated in a horizontal circle about O. The new tension in
the string is 1.6 Newtons.

—

b) Factorise x* +3x* +2 over the complex field 3
. e . ii.) Find the speed of the mass inms™ 1
c) i) Use mr?thefnatxcal mdugnon to prove 3 53 i the eocutsn velostty of e s, !
pe Motres Theorem V1t iv.) Find the maximum speed(in ms™ ) at which the mass could be 1

(cos@+isinB)" = cosnd+isinng for n positive rotated without breaking the string.

ii) Show that if z =(cosf +isinf) then 2 2 2

b) The diagram below shows the hyperbolaix-z— _;y? =1. The tangent to the hyperbola
7" +27" =2cosnf -

jif) Hence or otherwise solve z* +223 4322 +22+1=0 4 - at P(x, ) meets the directrix & at the point X- A Tifie is drawn from point X 0
. the focus S.
d
Py
x Diagram not
: to scale
S(ae 0) X
x =2
e
i.) Show that the equation of the tangent at P is ixz—' ———)I%l =1 3
a
ii.) Find the co ordinates of X 2
iii.) Show that £LPSX = 90° 3

¢) Find the equation of the tangent to the curve 7y' + ¥’y +x =4 at the 3
point with co ordinates (4, 0)
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Question Six (15 marks) Marks

a) The roots of the polynomial equation 2x* ~8x* +3x+5=0 are a, 8,7 .
i) Find the polynomial equation with roots o*, §°,7* 2
i) Find the value of * + £* +¥° .

b) In the diagram the shaded region is bounded by y = 1, x = 0 and the curve y = %

The area is rotated about the line x = 2 to form a solid. When the region is rotated,
the line segment S at height y sweeps out an annulus.

i) Show that the area of the annulus at height y is 2
12
equal to 7[[4}/3 -—y’j
ii) Hence or otherwise find the volume of the solid 2

) A railway line is banked at an angle of &® when it is on a bend, which is part of a

circular arc. A train of mass m kg is traveling atv ms™ around the bend. N
represents the Normal force and F represents the sideways Frictional force. The

circular arc is radius r metres.

i) By resolving horizontal and vertical components of the 2
forces, find expressions for Feosa and Fsine
ii.) Find an expression for F independent of N 2

iii.) Give that the radius of the circular arc is 2 km and the
train is designed to travel at 180 km/h, find the value of a’ 2
which will ensure that there is no sideways friction force,
(Assume g =10ms ™)

Sinx for0<x <37 2

a d) Sketch (without using calculus) the graph of y =

Question Seven (15 marks)

Mark

a) i) If ¢isa multiple root of the
prove that P(a) =0
i) The polynomial equati
quation Q(x) = x* 423 — 2
" gouble. rootat x =-2, Find the yajues ofq wdc R s ’
o Factor?se O(x) over the real field. mae
actorise O(x) over the complex field 1

polynomial equation Ply=0, 2

Top
2¢m
Cross Section
a

!

Th 7

| As D
lb 2(a+b)

s an isosceles trapezium
€ Cross section 5

Each crf')ss section parallel to the base i
i) Shovy that the area of th
at height H cm from the base is given by:

i) Calculate the volume of solid




Question Eight (15 marks) Marks

a) In the diagram BE bisects ZABD,and CD = AB

Diagram
not
to scale

A E ' D

i) Prove that ACED is congruent to ABAE 2
ii) Prove that ZBEA=2x ZEDB 2

b) Given that the roots of the quadratic equation
(1+i)2 -(\/5+i)z+(—1 +«/§z‘> =0 are z and z, find:

i) lzl +1z, 1
ii) argz, +arg z, 1
c) Iftheline px+qy-+r=0 isatangent to the hyperbola xy=c’ 3

Prove that 4¢’ pg = r*

d) Aninverted cone of semi-vertex angle 60° 15 placed on a table. From a point
1m above the apex of the cone a 2 kg mass is suspended on a light string. The
string makes an angle of 30° with the vertical and the mass rotates around the
smooth surface of the cone in circular motion.

table

i -

i.)  If the mass is rotating at a constant angular velocity of one 4
radian per second, find the values of T (Tension in the string)

and N (Normal reaction force). Take g =10ms™

ii.)  The angular velocity of the rotating mass is increased 2
until it is about to lose contact with the cone. Find the value of
this angular velocity when contact with the cone is about to be lost

aflydedpymxiuvonwldposrowty
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