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QUESTION 1 Use a new page
(a)  Factorise 3x* —~2x—1.
(b) Solve and graph the solution of |2x +1 ](_z on a number line
1

(¢)  Find the value of 82 correct to 3 decimal places.
(d)  Find the primitive function for  x7 +6.
(¢)  Find the exact value of  tan60° + tan150°.
(/)  Solve tana=+/3 for 0° <& <360°
QUESTION 2 | Start a new page

s

\A 0,6) | NoT TO SCALE
C

O (BS,OQK >
(a) Find the gradient of the line AB
b) Show that the equation of AB is 3x+4y-24=0
() Calculate the angle 6 to the nearest degree.
(d) Given that OC meets AB at right angles, calculate the distance OC.
(e) (i) Show OC has the equation 4x—-3y =0

CTHS Mathematics Trial 2001

(i)  Find the distance of BC.

OC 0OA
Show that — = —.
(it) oW 3C OB
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QUESTION 3 Use a new page Marks
() Obtain all solutions to 9" —28x3* +27=0. 2
(b)  Find the indefinite integrals for:
: 4x
1 dx 1
T o =
2 —
(i) J‘ 3x Zx +2 e 2
X
() Evaluate [ 2xeb
Give your answer in scientific notation to 3 significant figures.. 3
{d)  The diagram shows the face of a vertical cliff.
The distances dl—l";dﬂ)are given in the table,
d, &
10 10 %
RPTIYTITITERTT IVERTRTAITR TITRRIVT TN ERFTOPPTPROIeH
d ds d,
_'-—_-\-—..-—-"""' \_f‘\j
di | g, |9 |da Tds | ds
15114 | 5488115 14.4 |
(i) Find an estimate for the area of the cliff face using the trapezoidal rule.
Give your answer to the nearest square metre. 2
(i)  Isthe area greater than or less than the actual area of the cliff?
Justify your answer. 2
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QUESTION 4 Start a new page Marks
(a)  For the quadratic function f(x) = Ax* ~7x+3, f(2)=-3.
)] Find the value of 4. 1

(i)  Ifthe two roots of the equation fix) = 0 arezand 3,

Find the value of o® EB i 2

(b)  The unit circle shown has the equation x* + y* =1

Y
(i) Write the co-ordinates of the point P 1
In terms of the angle 6. (%.¥) 1

(i)  Explain why sin’@ +cos’@ =1 o1

Gi) I sinf= % find 2 possible

values forcosé : 2

(c) The figure shows a circle, centre O.

AX and BX are tangents to the circle
from the external point X.

OA and OB are the radii at the
points of contact of the tangents,

AX 1 OAandBX1l OB

(D By considering the triangles AOX and BOX prove that AX =BX. 3

(i) IFAO=rand ZAOX=6,
show that the area of OAXB = r’tané . 2

CTHS Mathematics Trial 2001 Page 4



2061 Triat

QUESTION 5 Start a new page Marks
(2)  Ina geometric sequence 7, =27and7, =1

1) Find the common ratio, 7. 1

(i)  Find the limiting sum. 2
(b)  Consider the series 67 +91 +85+&79+ . ...

(1) Find the common difference, d 1

(i)  Find the largest n such that S, O 2

(¢)  The point P moves such that its distance from the point (0,2)
is the same as the distance from the line y = -2.

What is the equation of the line? 3

(d) . The graph shows y’ and y”for the function y = Rx).

§ A
1./

=
X - 3.0 2.0 -l.0 o e
i / -1.0
y
ANG
NS
Sketch the graph of y = f () clearly showing the x values of any
turning points and points of inflexion. 3
CTHS Mathematics Trial 2001
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QUESTION 6 Start a new page
(@ 5 /s R
3 R
/s 4/9
W
2 /3 R
2 /s
W Y
3
~W

Some red and white balls are placed in a bag.
The tree diagram shows the probabilities relating to the situation

of two balls from the bag, without replacement.

Find (1) the probability that the two balls are different colours.
(i)  the probability that the two balls are the same colour..
(iii)  the number of red balls and white balls in the bag.

(b)  For the function f(x) = 2xe"™
® Show it has a minimum at x = -2 and state the minimum value

at this point.
(i)  State the region(s) for where the curve is increasing.
CTHS Mathematics Trial 2001
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QUESTION 7 Start a new page Marks

(a)  The graph showsy =f(x) for0<x <k 2

N

The value of || f(x)d is known to be 3.5 units
If A=25andB =4 find the area C. A

_/

The curve represented on the graph 1s an ellipse which has
the equation 4x* +9y* =36

(b)

(1) Show that the curve crosses the x axis at (3,0) and (-3,0) 1

(i)  Obtain the volume generated when the curve is rotated
ground the x axis. 3

(€) Michae) has decided to invest in a superannuation fund. He calculates
that he will need $1 000 000 if he is to retire in 20 years time and maintain
his present lifestyle. The superannuation fund pays 12% per anoum
interest on his investments.

1) Michael invests $P at the beginning of each year. Show that at
the end of the first year his investment is worth SP(1.12). 1

(i)  Show that at the end of the third year his investment is given
by the expression $P(1.12)(1, 122+ 112+ 1) 2

(i)  Find a similar expression for his investment after 20 years and 3
hence find the value of P needed to realise the total of
$1 000 000 required for his retirement.

CTHS Mathematics Ttial 2001 Page 7
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QUESTION 8 Start a new page Marks

@ Q) Show that the discriminant for the quadratic equation
ke +(k+3)x~-1=0 isgivenby k* +10k+9.
Hence find for what value of k does the equation have real roots. 3

(i)  For what value of & is the quadratic expression

Jo? +(k+3)x~1=0 positive definite? I

® @  Show that% (xlnx-x)=lnx | )

(i)  Hence evaluate f In x.dx. Leave your answer in exact form. 2
(c)  Find the equation of the tangent to the curve y = ln(\/; ) when x=e. 3
QUESTION 9 Start a new page Marks
(2)  For the parabola 8x = y* find

() The Vertex 1

(i)  The Focus 1

(iii)  The Directrix 1

(b) Iflog,a=3.6 and log b =2 find:

G  log, ¥Va 1
(ii) log_ab 1
veu a
log. 2 1
i) log.

(c)  The diagram represents a right conical container, with radius r.
The height of the container = Ar. Also the sum
of the radius and the height = lm.

® Show that the volume of the cone is given

4 x
by V=— 2
YV =3 asey
(i)  Find the value of & which maximises the volume of the cone. 3
(iii)  Calculate the maximum volume. ' 1

CTHS Mathematics Trial 2001 - Page 8
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QUESTION 10 Start a new page Marks

(2) Sketch y = 2sin x—1 for0° < x<180° 3
()  To comply with regulations, a factory must make hourly measurements

©

of the quality of fumes produced by its furnaces. The measured quantity
of fumes, L litres, that has been produced by each of its furnaces £ hours

after the furnace has been lit is given by the expression L = £ +1,2%,

@

(i)

(iii)

()

A, B and C are the vertices of an isosceles triangle with a right angfe
at C. D is a point such that DB = AB and angle DBA is acute DC | AR,

A furnace is lit at 6 a.m.What is the measured quantity of fumes
from the furnace after one hour? !

A second furnace is lit at 7 a.m. Show that the total measured
quantity of fumes from the two furnaces by 8.4% am. is 5.64 litres. 1

At the beginning of each hour of the day, an additional furnace is lit.
Write an expression to find the total measured quantity of fumes
from the furnaces after # hours, where # is a positive whole number. 2

On a given day, the first furnace is lit at § a.m. and an additional
furnace is lit every hour, until the last furnace is lit at 4 p.m.

Using the formulas for the sum of an arithmetic series and the sum

of a geometric series, calculate the total measured quantity of fumes
produced by 5 p.m. 2

3

D C

—P

A

Find the size of £ZDBC

CTHS Mathematics Trial 2001 Page 9
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| Solutions Marks/Comments
_6-0
_}_Q_.?(a) m= ol
= =3 j.
@
(b) 3 mkrce’dé = ( R 3
3 4 +€ J-O:?:[z—g)
a2 4
7 - 2x-C 2
= -3}(: +2(f'
Fxt bty ~ R4 =0
sv ety - 24 =0 =
CC) ©=- /ABo on  imnclinatio ="t’l‘4-’{§?‘) 2
L HwmO= £ =143 °
O = 37a 6'_/90.*/‘!‘3’
=37 °
| (0() O(-- AX,-I* ij‘*C
.|/AZ+ 3*
- /o +0 -2¢4
Vioer £
= }ﬂ = 4 ?
s
Q) (v Oc_L_ A8 reclient = =
7 3
dlflnwl'fzyf is O
Cy=§-x 2
' 4x —~-c?7 =0
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!
f Solutions Marks/Comments
Fﬂ@)@) 4e -3y =0 oR. oB= ¢
= .‘f.x ocC - G5
J 7 ]
Sob intfo 3;¢+9-—2?"'O I3C,sz - OB -oc
z z
Je ¢ 4(%19 - 1% =6 s @~ 4y
i
5% = 1¢ BC = 40-% 2
3
= 72,
7T Bc = &4

=9
T

0( ol ‘/@- %‘-:_)’l (o:-;-ég.

(H!) oCc = ﬂ =
B 64
on £ .3
o8 © 7
o< . o4
B  og
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Solutions

Marks/Comments
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Solutions

Marks/Comments

A*-7)+ 3 =-3

4A -1l =-3
44 =2
A =22

A5 -7 +3 =0

4B e (xeB)" -2(,3
() - g S
s

@2- ({
=~ 43 _ 37 .

OR BY FinNPING RooTs (3 anol 2.)
and S?aarma

CEOWZTEE.
x=Los©

P(Caga, 8 9)

| :?ié)(’)

(v

|
S

sm&?—‘—fé-

= SmeE .

[f ad2+{32
Ca.(cu[akd c:amec://

Usmg
A -Pmn o) ;ru-c
fV!{ Marks .

2.

(u) 2yt =) Lo all pomts e
g circle
p(&’ﬁé’, sm@) lhes o circte. I
* 2 t = CR
. Cos 6 + s5m O =/ o
si*S +cos'© = | PATHAGRAS
( g\2 THY - S
M z - / .
) e é ! (-ﬂ) / //“ _f .]Zx- z:u—ﬂ»éﬁj\_
1 £¢ A s gl T P :,:
ces G + 87 - ‘
T = I ~ Sga - .‘g_g__s:
cost © 289 257
cos © = .{%
L "
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Solutions Marks/Comments
RS0) 1) T2 o = 27 , Tas ar = )
vi= ) e ) !
> 3 -
¥ = = e _%—-— -
N =2 we kB |
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> o0 s k
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N

Solutions

Marks/Comments
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Selutions Marks/Comments
ko : ' - 3 L) - 1
G - - - - i
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Solutions Marks/Comments
T ey 3.5= S -u s \
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{ Selutions Marks/Comments
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Solutions

Marks/Comments
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Solutions Marks/Comments
oy = 2T o) T e copmycaety)
{ Y ! @-or L@U-*Qﬁ\l\.‘t'b
> Laﬁb Y I @'&f ao‘: .
» L' O°
| Eadi e LF
. s ¢ = £ + (-2
=) ) E |
aohe w -E'=‘ F = L % -2 = =R~ l
]
\:‘“) Lo &, o+ &
2
= (4 {+2 4+ 2+ L2
3
= . L= ¥ ‘%
SV - ER T X L |
= S-6y g v
U
Q) L= B v & F+ ...« LA

S
[: -2+ -2 't—l‘:a}

Y W G K 2 “+ =2
aeen) + 1

:C L +L-'z.3 + | 2t L~‘21‘_§ +£_3.4»L~7}3

$ . . * ]:n-{-— L~‘.‘2—w3
:.-C_L-&-z-e}-x”_ﬂ Wl

+ ot l-z“j

L._'?'“"l) 1 (.S=evied
-2 —!
(j—“’) g—rﬁM (o cnwn Lo dpwun w. = U1 }
o th =

~—
=

—

D Let AcC = l.\-l._,m.:..‘-

hY

e+ w) + l-zCL-:“-—()
':_, R I —
UxE + CL2"

ot~ fakvozr (LAp)

A
_..()

(

.

o = J2

2 et LokB =450 (F L)

. v PR = =
.

ro Loch = us® (AWhLs agpwt as P

‘-eqlqu"rc-ﬁ

AB)

P 9= l:\-«?.ana fe 1357
-1 i - 2 1
i ~ % |
L& = 3°° = z- b - ‘5'!5
o [ DR = ws®— 30 =L






