Murks
Total marks (120
Attempt Questions 1 - 10
All questiens are of equal value

&

Answer each question in # SEPARATE writing buokler,

SAINT JGNATIUS' COLLEGE ‘ QUESTION 1 iz marks) Use a SEPARATE Writing Booltlel.
HSC Trial s2)  Find the vdlue of ¢ whenx = 1.2, comect to three decimal jlaces. ’ 2
2001
(b} Solvethe inequality 15-2x£9. . . . ) 2

MATHEMATICS

{c)  Find the coordinates of the inidpoint of the join of {-3. 6) and (1, 2). )
9:00 - 12:05pm :
Monfny 3" September 2001 (d)  Write down the value of cos !50° +tan240" in exact form. 2
Directions to Students a _ .

| . : ;
* Reading Time : 5 minutes ' Total Marks 120 (e}  Express ﬁ with a ratiopal denominator in simplest form. 2
= Time Aliowed : 3 hours Attempt Questions 1 - 10 . -
e Attempt ALL questions. All questions are of equal value ‘
’ : 3] Solve |2x-3f=9. 3

« Board approved calculators may be used.[ . ' .

s A standard integral table is provided

. © Answer each question in a separate | . . . ' .
writing booklet and clearly label your
name and {eacher's name. ’

Students are reminded that this is a trial examination only and cannot in
any way guarantee the content or the format of the 2001 Mathematics
Higher School Certificate examination
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QUESTION 2112 markst  Use 2 SEPARATE Writing Bookict.

{z]

{b)

(c)

Differentiatz the following functions:
e (-

fiiy xe®

Find the following indefinite integrals:

M j;_x‘—au
o
i e

Evaluate _[D sin Zx dx
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QUESTION 3 t12 marke; st 2 SE2RATE Writing Bookial
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A(0,-6)

ABCD is a paralielogram in which 4B is paraliel to DC and 4D is parallel to BC.
A (0, -6), B (-7, 18), D (15, 14) are three of the vertices.

The equation of BC is 4x =3y +82=0. : - -

Find the lepgths of AR and AD.

Explain why ABCD is 2 thombus.

Find the equation of CD.

Show that the coordinates af C are (8, 38).

Show that the gradient of AC is-lil-.

[ . ~ . a

Find the gradient of BD.
Which geometrical property of a rhombus is illustrated by the results of (¢} and (f)?

State another property of the diagonals of a thombus (you do nol need 1o prove this
property).



ESTI OI?\ 4 :Imarks)  Use s SEPARATE Writing Booklel, Marks
Simplify jog x* - 4) - log, (+ ~ 2). 2
. Skeich the éruph ofth’é function y = | + cos $x for 0 £ x < 2n. 2
n APOR. PQ = Sem. OF = 6em, and ZQPR=25¢ _ 3

* Show that there are two possible values for the size of ZORP. ‘and find these values 1o
the nearest degree,

| T
In the diagram, PQ is'parallel 1o TR, PR= QR, PS=RS; LPRQ =130°.
T, 5. and R are collinear,
()  Draw a neat sketch of this diagram on your page. 1
(i)  £PQOR=m"®. Find the value of m giving reasons. . 2

{i)  £PST=n®. Find the value of n giving reasons.

QUESTION &. vi2marksi  Use e SEPARATE Writing Boolel
(2i

X 0 T =

A 126 1 34 4.8 a4 |

by

(¢}

The 1able lists the values of a function for four values of x.

Lise the trapezoidal rule 10 estimate J’t’,"ﬂ,x) dx,

The arc of the graph of i = gec.x between y = -Li and x = % is rotated about the x axis.

Find. ir exacl form. the volume of the solid formed.

The graphs of v= Sy - x% and y = 2" = 3x intersect at the origin and &l a poim 4.
(i) Show that the coordinates of A are (4, 4).

(ii) Draw a sketch of the two graphs on the same number plane.

“(fif)  Find the area enclosed by the two graphs ~

.

Marks




QUESTION 6

fa!

{b

(c)

{:2marker LUse a SEPARATE Writing Beoklet,

in 2 bag there are six cubes which are identicz] except for their colour. Four cubes are
biue and twe cubes are red,

Two ches are withdrawn at the same time, Whal iz the prabability they are different
calours 7

Irr 2 large jar full of mins tollies. rwo-thirds of the lollies are green and one-third are
wiiite. )

Three 1ollies are taken from the jar.

With the uge of a ee diagram or otherwise, find the probability of taking:

. 0] three green lollies

(iiy ome whne and two green lol]:es

{iii}  at least one white lolly;

In the Elagra.m above, ABCD isa quadnlatera] in whlch £LDAB= éCBA A_D BC.
The dibgonals AC and BD intersect at E.

) | Copy this diagram onto your answer page axlld‘ mark onit all the information.-
i) * Prove AADB is congruent to DBCA. - .

(iif)  Explain why AC = BD.

(iv)  Prove that 4E = BE,

(v) Explain why DE = EC.

Marke

QUESTION 7 {12 marks,

k)

cj

Lise L SEVARATE Writing Bookles.

Write .62 = (LGAGAGT....... 48 the sum of terms of o geomelnc seres,
Hence find the value of 0 &% as « fraction in simplest form

A man invesled $500 on 15t July each year, starting in 1996. Inlerest was at 6% per

-annum compounded amually.

{iy  What is the value of hig {irst deposit a1 30th June 20107

(i1} What would be the total value of his investment at 30th. June 2010 *

84 sofi drink cans are stacked in rows, so thal there is one less in each row than in the
row immediately below. There are 15 cans in the botlom row.

(i) Show Lhat the number of rows n is given by the equation
n*=31n+168 =0.

(i)  Find the number of rows of cans.

(i)  How many cans are in the top row ?



QL?BST]OI.'\ §.i2marks) Use 2 SEPARATE Writing Booliel

()

(e}

[ 2% ]

re=fix

/A C\ -

The diagram shows the graph of v = f*{x}, where f';(x) is the derivative of fix).

What point, 4, B, or C on this graph, corresponds 1o a mammum fuming point on the
graph of v = fix)? Give reasons for yout answer,

For the guadratic equation 2x* — 6x+m = 0, for what values of m are the roots real k]
and different?

The position of a panticle, x cm from the ongm, movmg in a straight lme is given by
x=62—1 fortz0, wheretisin seconds.

i) | Find the initia} position of the particle. i
(i) ~ When does the particle retursi to its'crigial position?” - S S
{iii)  When does the particle come to Test? ) 2

' (iv)  What distance does the particlé travel in the first 8 seconds? Co 3

Marks

QUESTION ¢ TE2 marks:  Use & SEPARATE Writing Boolzlel.

raj  Using & graph of v = siné, or otherwise, solve the inequality-:

Jr
sinf s == fcn (2052,

fh G ons1de1. the graph of the function v = x - log, x.
{iy Explain why the domain is x = 0.

{ii) - Find the coordinates of the stalionary point and determine its nature.

(ili}  Explain wh-y the curve is concave up for all x in the domain.

(ivi In hov.-' many points does the graph ol v =x - log _x cui the graph of y = »*

Justify your answer.

{v) On the samec sel of axes, draw the graphs of ¥y =x and 3= x - log X

iarks



(b)

T CExs

mewis} e s SEPARSTE Wiking Bookler.
£ sector of € circie bas radius » and angle at the centre is B radians.
The area of the sector is 25 o'
{n Find an éxpression for 8 in terms of r. 1 & ) P
. . - e 50 . -2 ¢ -k
(it Show that the perimeter P cm of the seclor is given by P = =+ ] . :
‘ : X o2 3 =
{ili)  Hence find the radius of the sector so that the perimeter is @ minimum. ;3
(ivy | What is the minimum perimeter? 1 () (-3, )¢, 2N
. . . . ) ) /";lcf'pp.-ﬁ.' = -3 ' £+ {)
i ’ . L0 2 '—,
Marketing studies show thal if advertising for a particular product stops and other ' = (- ‘) l".) D—J
market conditions remain the same, then the sales of the unadvertised product will ‘
dectine at a rate proportional to the current sales al any time. .
e =t E L T o - ¢
That is: %-f = k5 where § is the amount of sales at time 1 after advertising ceases, : (4] By IFCL e Ten 240 c;“’ 3¢ m fan e
i : . - 3 A
ES i t 3
_.(i) Show that §= Sue“"f satisfies this equation. 1 = _:’i i)
. ] . _ FE
{ii}  Explain why So represents the amount of sales when advertising ceases, 1
- . N ’ ¢ 2 - 2 le+ 1
A company agrees 1o start advertising again when sales have dropped to 75% of the : ) r.—J_ T = r o= ’ —
sales when advertising ceased. Sales dropped t0.95% of initial sales in two weeks, . N -'_L' YA o b-l3 e+ 2
(1ii)  Show that the value of & is 0.0256 to four decimal places. 2 = 2( e+ th
. - G-z
(iv) " - When will the company stani advertising again? . -2 o )
. - - '/'E + fz ’Z]
2
d . . - ] - e
End of paper ) o ax-3f = 9

dX4 =G or 2y -3 : -4

g | x 6 e xo= -3 B

10

p
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