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QULSTION 1. start a new page

(2)

(b)

(c)

Factonise : 16x2-9

57 :
Convert < radians to degrees
Find a primitive of : 3 - 2x?

When the Goods and Services Tax (GST) is introduced, some items will be exempt

while others will incur a tax of 10%. The local supermarket is advertising a service,

“Find out what you will pay under a GST".

Meg takes her trolley to Johnny, the checkout operator, and he tells her that her bill
is $285. If the GST is imposed it will nise to $296.40.
What percentage of Meg’s bill is GST exempt?

Given fx)=1-x, find the value of a if fa)=65.

!
Find the values of a and 61f ——7=—=a . NE]

RANEL

Ife =
b

Ol 4~

and a + b = 28, find the values of ¢ and b.
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3 QUESTION 2. Start a new page .

(a) Differentiate:
i (*+5)7
(if) x2tanx

log, x

(111)

(c) Evaluate :

T

' 2xd
(1) ’0 cos2x dx
In3
1l *d
(ii) jo e*dx

(d) Points A (1,2), B(4,7)and C (3, 8) form a triangle.
Draw the triangle in your Wnting Booklet.
(1) Calculate the length of ABasasurd. - + ~ .
(i) Determine the equation of AB in general form.
(iti)  Find the perpendicular distance of the point C from the line AB as a surd.

(tv) Hence, or otherwise, find the area of triangle ABC.

Marks

(39




QUESTION 3. Start a new Page
Mar
(@) Ifa and B are the roots of 5x2—2x—3 = 0, find the value of: 3
1 a+pB.
i) L+l
a B
(b) | ¢
A
- y=2x NOT TO SCALE
\ e :
A
_4x+3y-40=0
: ’\h'\! B .~
s X
In the diagram, OA is the line v=2rx and ABisthe line dx +3v—-40 = 0.
Copy or trace the diagram and answer the following.
(11 Find the coordinates of A.
(i) Calculate the angle of inclination of the line A8 to the nearest degree.
(i) Write down the three inequalities satisfied by the points that lie inside AOAB.
(c) 3
A
T NOT TO SCALE
S C
/ N\
// / o \\
/ R
// / B
/50“
/" 10cm
@]

The diagram shows a sector OACB with sector angle 50° and radius 10 centimetres.

(1) Convert 50° to radian measure.

(i) Calculate, correct to one decimal place, the area of segment ABC.




QUESTION 4. Start a new page

Marks
3
(@ Simplify logx’ ~ logx 2
logx2 + logx v
(b) >

ABCDEFGH represents a calcite crystal with six equal rhombic faces. In each

rhombic face, the longer diagonal is 8./3 cm, and the sides are 8 centimetres long.
(1) Find the size of the angle ABC in the rhombic face ABCD.

(1) Calculate the surface area of the crystal.

(9]

(c) Consider the function v = [ + sinlx.

(1) State the period and the range of the function.
(i) Sketch the graphof v = | +sin2x for 0<x< 2.

(i) Write down the number of solutions to the equation sin2x = -1 for

0 <x< 21 . (Do not solve the equation.)




QUESTIONSS. Start a new page
Mark

(a) Find the exact value of sec% + cot%t i 2

(b)  Four metal disks, numbered 1, 2, 3 and 4 are placed in a bag. Two disks are selected 4
at random and placed together on a tabletop to form a two-digit number.

(i) By using a tree digram, or otherwise, find how many two digit numbers
which can be formed.

(ii)  Find the probability that the number formed is 21.

(iti) Determine the probability that the number formed is divisible by 3.

(c) Consider the arithmetic series 47 + 41 + 35 + ... 6

(1)  State the common difference.

(i) If T, is the nth term of the series, find the smallest n for which T, <0.

(iii) If S, is the sum of n terms of the series, find the smallest n for which S, <0.
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'‘QUESTION 6. Start a new page

(a)

(b)

Marks
A bottle of vintage wine cost $375 when first released. After ¢ years its value, $V, 3
isgiven by V = 375,005,
(1) " Find the value of the bottle of wine after 10 years, correct to the nearest dollar.
(i) Find how many years it takes for the value of the wine to increase to $1000
per bottle. Give the answer to the nearest one tenth of a year.
Consider the curve y = e25(1 —x). 9

(1) Find the y-intercept.

( i?) Determine where the curve crosses the x-axis.

(111) Find the one stationary point, and determine its nature. °
(tv) Discuss the behaviour of the curve as x — +eo.

(v)  Discuss the behaviour of the curve as x — —oo .

(vi) Sketch the curve.



QUESTION 7. Start a new page

(a) A particle is moving in a straight line.

At time ¢ seconds its velocity is v metres per second. The diagram shows the graph
of v as a function of 1.

4 vy

NOT TO SCALE
12

s

P
O\ -
Y

(0 At what times does the particle change direction?
(i)  Over what period of time does the particle have positive acceleration?

{ Use Simpson's rule with 3 function values to determine the distance
travelled between r =1 and r= 5.

[f the equation of the above velocity graphis v = -3¢+ 18t~ 13, find the
distance travelled in the first 6 seconds.

(b)

. ; NOT TO SCALE

1
2¢-3°

The diagram shows part of the graph of the function » =

The shaded region is bounded by the curve, the x-axis. and the lines r = 2 and
x = 3. The region is rotated around the x-axis to form a solid.

Find the exact volume of the solid in its simplest form.




A

Tl Quesaauivo. Start a new page.
- Marks
(a) Twodice are thrown and the difference of the numbers showing is noted. 3
(i) By using a table of outcomes, or otherwise, calculate the probability of
~ getting a difference of four.
(ii) If two pairs of dice are thrown what is the probability they both give a
difference of four?
(b)  For the quadratic expression rmx> - 6x -1, 3
(1)  find the discriminant
show that there are no values of m for which the expression is positive
definite.
(c) 6

In the graph, a tangent is drawn at P (2. 24) on the parabola v = 20x - 4. The
tangent intersects the x-axis at Q.

(1) Show that the equation of the tangent is 4x — v + 16 = 0.

(11)  Find the coordinates of Q.

(ui) Find the area of the shaded region POQ.
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QUESTION 9. Start o new page

. . +b
@ If the first three terms of a geometric series are 4

a-p
tm+—2 find th
a-b " a+p nC e
Possible values of

(b)

!
A g’\?m B

[n the diagram ABCD s g *quare with diagonals 4¢ and BD. The point £ ljes
DB, and the interval C£ bisects 2 4CB.

Prove that ZDCE = ZDEC.

Hence show DE =Dy

0 has g cvlindrical shaped wy|
dius of the phase of the si
> and the height of the cope

on
oy

land a cope
O be r metres,
be 2y meltres.

shaped roof as ip the diagram

the height of the cvlinder he
v met

Y “the slant side of the cone s 20 metres, thep
LT . . . . . 20
-1, Show thay the Yolume, Voot the silo is given by | = =T(100x - 3
tiiy Find the exact h
: grain.

eight of the il S0 that it holds the Maximum amount of




__~ QUESTION 10. Start a new page |
Marks
(@) If92"-7 = 272r-5 find n. 2

A sum of $2000 is invested into a retirement account and interest is compounded, 6
at a rate of 8% per annum, every six months.

(1)  If no further deposit is made into the account, how much is in the account at
the end of 20 years?

(i) Now suppose that at the beginning of the second year, and at the beginning
of each subsequent year, a further $500 is deposited into the account.

How much will be in the account at the end of 20 years?

(c) . Consider the function flx) = 7x - cosax. 4
() Find 11
5):

(i) Show that the point (%%[) 1s a point of inflexion on the graph of v = flx).
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|
20 Tral — HG #S /
' ‘ €% 2 BN _|ex
ng; hon [ Question 2 _3 :.' A) i < B(4,1) ) AB: ,—-—-—5 i
a) lex*-9 )|a) i) (x+s5) - . =
=(‘Ii-3)[$‘xr39 % = —5(x‘+5)7 " i) g:% = %
S .i—-
‘J) I x 180 =i08° (1) - __—bx ; {(1,2) 4 _ -5
> T s O S &=~ 3
S 1234 _ . N
) 53 ~2xr Ty |y g ocanx o ' 3y +2l=-5x 2
= 3x -2 yC O '(’L) AY = xtsec’x +tonx . 2x. Sx—{lj +1=0 \Q
S a3 O msid | (34) 5 ~3y#1=0
" Cos™ cosx ¢ _l[
Ol)ii-j =185 1 9_@ - __J_L_ (,‘1_ - Z.Sl'/\)(\ d-: /a'lf f'bjlf'S/ = /5.3 _5.8 t (
xu-lg=2.%-‘io 2 t(?;/:;i‘t‘m cosx \cosx 4 v alfbl V25 +9 ~

Covponment i . o

: R _ Joe oo = -—8/ _ g‘/g:‘:6
"= 1-4 2. $i§-o0 = /o et l——- = =
J 4 NOw - doxedi MJ 7??(__ \/?L-/_ 3%
Jz H $171 p
X~ ~ hx.l
*=411) 1) =y 4=fx@x‘fi3;if SRCA))
!
7
TR ST
' ) o {ueshon 3 i() q4x '3J —10=0
2
) Fwﬂ—x: b) § i 4k |a) 51_‘-2_1-3:0 §=0 =40 1=10
£(a) = 1-a*= 65 i, )rBET M| 80,0 s -4
~a’= oo T3 -7 iy Loyt B 1aAg m= = =7 F
3 - ) & B «B
a =6 = 3iln (x‘»a)fCO 2 q ‘
a=-4  (2) z e fong =73 4
r 3
6 2B | e) i) [ * eos2ean -, o= 12'1"(;/‘{/*;;
L3 203+ 1 - [—-1- Sin )_)L] g 3 ‘5) of 1L-ax
= 2B * i L-b i) 4>O0
12 =1 _ _ f) ﬂ:b( L) J [bU—Sj"'fC
= 203¢! :TI/JIZB RS Bt A ﬂ< 2x ¢
i/ . ! = 1 L R
| _z > @ / cr3y-40=0 -
a:—/—F b—'g‘ (2) 3 <
‘ i) Sy et | P o
0 =2X 19
a_ ' i - - . o _ .
P o573 Orb=28(2) - [ex_] ) H4xr3y-40=0 [@)| OO ,5',8”: Q)
a =4 (1) o Tx+ 6x-40=0 |
3 - Q"’J ~e° | bx-40=0 it) A= i,rL(Q*sMe)
%;% th=28 = 3 — 01 =~ 4o —:%.IOO. (_5%' ’:SM%S
4h +3b = g4 ) -2 CHEEES f=3 r
Toegt @ ACh8) =5 3em” (2
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QUESTION 4. fies  second I PR
) @ logs?~logx  3logx-logx ® @ : § S ? = e x(=1)e(l-x)x2en
'*) ogx®+logs  2logx+logs / é PR ‘ . . .
2loex ’ Y = e+ Qe - re
- Sl / 2’/ 3 :3 = el o gt
0g.¢ = PRI s j
2 & = e3(1-2x)
e = Aw. 2 I 3
3 ’ 2 W . d
T3 To find stationary point. let & = 0.
) 4+ N dx
I 41
® D c =1 a2 : el -2x) = 0
L) Iou. 1-2¢=0 (NB e=0)
8 Number of 2digit numbers = 12, Aw 2 I
A 8 8 X = 5
1
. o PRLas o dy = — Aw. | .
i) cosp = AB*BC-AC Pzt s formed) = 15 * Whenc= 1.y =S
2(AB)(BC) o
i 8:-(8./3)° (1) N‘un:bcr‘s di:’isnblc by 3 are /. siauonary point .;(é . 5;
2x8x8 12,21, 24,42 - -
- 6192 P‘number is divisibic by 3) = g Now al.r:O.é-v = e"x(1-0)
128 12 dc
. o =!
3 3 >0
S ZABC = 120° Aw. 2
.. s ) d=T,-T, md;u:l,é!-.-gf(l-lxi)
(i) Surface area = 6 x arca(A8CD) -4 ds
= -
= ¢!
. 6:(::(%(,&3)(36):;:\1:0') id = b Aw | = —ei<l
= 6x(8x8x sin120°) G. ;) isamaximum turming point(/ \).
) T.<0 ‘
_ ./—3- {u) . Aw 4
-6x8x8x? ae(n-1)d<0 .
= 1925 em? Aw 3 A7 (= 1)(-6) <0 (iv) v = e*(l-x) e
0r333cm:(35ig.ﬁgv) 7-6nr6<0 AsT—e. et and |-x<0.
6n>53 LM X)) b s Aw. |
_ ) Altemaie Solution: s 82 That is. the curve approaches —os .

oosmallest nis 9. Aw 2

2 C (v) Ast— -, e* =0 andl-x>0.
el - . .
' o 5.0 lmn =0 A

M - % AS, That is. the curve approaches the z-axis.
T2avta-1)d]<0 100
Trangle 48D is equilatcral i “‘//-\\T . g (l f)
3 Ta
~BD = 8 cms. §(94—6<n—n|<0 Y | 22
.'.su:facearc.l=6x{-lx,4Cx80) n(100-6n1<0 ' \
\2 n <0 Nosolution 07 o 4 e
n
o0 |7
:6x(;‘x8ﬁx8) A>T
2 Aw |
4 R . cosmallest nas 17, Aw. 3
‘ = 192/ cm? B QUESTION 7.
¥ G v = . QUESTION 6. (Y (i) Particle changes direction at 7 = | and
29y = besin2e " (3) V = 375¢008 =5 seconds. Aw.
(1) Penod = N ‘ (1) V= 11Sxeo3=w i i i
2 1 (i) Panticle has positive acceleration for
) - 618.17 O<rcl. Aw. |
: = X units .
is $618 (to the ncarest dollar). Aw. | .
Range: 0S v %2 Aw2 value s SO18 {10 the neare a-Aw (1) Simpson’s Rule:
(iiy 1000 = 37500 D““ﬂ“-b%“(ﬂa) *4/("—5—")+ﬂb>)
1000 , )
375 - ¢ i-1
] 'T(O*Jxll#O)
r 1)
!n(@) = 0.0St 1
/ 375 = x4
I‘ Eﬂ' P " > t = 19616 .. =32m Aw. 2
1 T 7 t=19.6 years, correct to | dec. place Aw. 2 .
(ivh Distance travelled in first second
Aw. 1
B ‘ by = e (l~x) = r(-3l:+ 181~ 15) dni
(ui) For the graph y = L+sin2c in pan (ii) iy To find y-intercept, let £ = 0 °
there are two x intercepts for 0 S ¢ § 2 ¢ = 2401 = 0) = “"‘*9’:'”’1".]
Wheny =0 : sinx+1 = @ ’ = ix1 =|‘-1*9-l5)-0|
wsinle = -1 has two solutions.  Aw. | =1 x,,:,:
QUESTION 5. . vintercept is 1. Aw. | 25 - &::;l(\;;"c‘! betweenr= l and 1= § is
- , {Note: Simpson* ~
(a) scc'}' - cm’é‘[ = L - t (1) To find where curve crosses x-axis, lety =0 parabolic Cm]‘ rule gives exact arca under
x x . i
cosT unZ H{l-x)=0 Distance travelled between = § and 1 =
. 57 m (by symmetry)
Now ¢>4> 0 for all . h
N S| : o “toul distance = 743247
] 1 Sl =
e 1 . . = 46 m
./5 ji ezl . Aw. 4

y v -axt = | Aw. |
= AL A . . Crosses t-axis at t




| Alicrnate Solution: (€) () 'v=20x-4x
. E Distance . ;_ii = 20-8x
- =.lJ'I (=317 + 181~ 15)dl|+f(- 317+ 181- 15)dr dv
- : 0 (), Alx =2 9 - 99 55
_ dx T
+ r(-317+181-15)d: =4
. =
: . . s Equation of tangen( given b
= fl- e 971500 [+ [= 13+ 97 - 150)3 Y-y = m(f—x:g) ’
! +|[-y-‘49r3-15112[ V- 24 = 4(x-2) o
. = [(=1+9-15)-0 S M-M =453 ‘
+ [(~ 12822252 75) - (= | + 92 15)] SAX-y+16 =0 Aw. |
~r
+ (=216 324 -90) - (- 128 + 225 = 75)| 3
o e = QUESTION 9. %
= T+ 32+7
= 46m (@) (i) Geometric series is ‘Li’+m+a--—ll:.
a- a-
< a-b
thr Volume = .‘rJ’:_\’-d: o m ~ a+b
: Ta+b m
1 ] A
==af ! dx Aw. a-b
Jala-13)
N mi = b a-b
=:rj(31—3)‘?c’: ’ a-b a+b
2 : =
= .’rl:—%(:x-.‘ﬂ“'] Aw. | oomo= =] Aw. 2
[T
= T — (
L:(:;—S)l b b ¢

by

|
' - R B , N /i
B '7[ 6-3) :<4—3)] vl ! ™ '/"
) 1] o N/
= |- -+ - .
[ 672 L EN

T
= 3 cubic units Aw |

(r) Amm:teprove ZDCE = £ZDEC
ABCD.s a square (given)

QUESTION S. L DCA=ZACB
b =45° (Diagonal AC biszcts £ DCB)

:a) (1) Table of diffarences.

‘ - £ACE= 221 (Given CE bisects £ acB)
Die | -
S SR 2 DCE=71Y° (L DA+ 2 acE)
] 0 ' : 34 5 <DEC = £DBC + ZBCE (in any tnangle,
a | 0 | A ] 4 exterior angle = sum of interior opposites)
- ) 1
= 45° 4+ 222¢ . ,
3 - | 0 | s 3 5+ 3 (same reason as above)
Die 2 '
413 2 1 0 1 2 =71:°
: S w .ZDCE = ZDEC Aw 3
; 6|s 4 3 2 1 9 _
N (n) From (i). ADEC is isosceles
, P(difference of 4) = 4 ~.DC = DE (sides opposite equal £s DCE. DEC)
: 36 But DC = DA (sides of square)
3 N ! . - :
I =3 Aw 2 ! ~.DE = DA
£
' . (c) TR
(i) P(both give difference of 4) = é xé |
1 2x '\? :
== Aw
TR |
. _ . >
(b) (i) mx?-6x-1 N
Discniminant = A _J/
= bl-dac . B
= (-6 -4 xmx(-1) ; (i) From diagram
= 36+4m Aw.l i r?+(2x)? = 20
(i) For expression to be positive definite, we 3 ri+dx? = 20
requirem>0and A< Q. Aw. | H o= 20242 Aw. |
A=36+4m<0
4m < -36
m<-9

ciF AN then m~N At




‘ J N \‘/’ ::\.
’ ! ~.volumeof silo: V = arix+ l:rtr’(‘lx) fT(OA) = nicos(0.4x)
. : 3 =3.049...
' -- : = gﬂ,zx >0
S7(0.6) = micos(0.61)
- %xx(400-4x:) ~-3.049...
<0
= 3?0::( 100x - xV) \
Aw | (_l, J-.f)'is a point of inflection ony = f(x).

P 1(©) Ax) =-:u-cos(xx)
(1i1) I '?-‘!(100—3?) (i) f(x) = 1 +xsin(xx)

EV _ 0 6x) f(x) = atcos(x)
— = =a(-6x
dx? 3 f(l) = ‘IZCOS(’—[) ‘
= ~4Q01x 2 2
=0 Aw. |
To find stationary point, let ';—‘x/ =0.
. i T B4 .
mT"’uoo-sx:) =0 @ 1(5) = 5 -cosy
Ixt = 100 -I_.0
5
n X = 10 -
3 =
3
SX o= —]—Q x>0
) 103 (% ";r)h'es ony = fx) Aw |
‘;_"—:<0 forx = +— -
x? .
10 From (:)./"/l) =0
-, maximum volume occurs where x = —7_:-‘ k?-
0 v If §1s some small positive value ~
- required height = 3 x — 0 P R ‘1 3
5 f".\i~ i= z-cos[zki-é}J

o)

1043 metres Aw. 3

= :z3cos('-—r - .‘[6\
L2 )

QUESTION 10. >0 (%‘ -adisin st quadram)

(a) 9 -7 = 278 W2
(31)3-7 = (33)28-5 Av. 1
., .
J4n-14 = 36n-18 /’7\_—[ +d\} = .‘t:COS[.‘t(:-l‘ +6)J
dn-14 = 6n-15 B -
1 =2n = :rfc:os(‘.-r +.-zé)
\2
no= ]; Aw. 2 x
2 <0 (: +disin 2rd quadr:xm)
By ) A= P(\ + éojn , .. concavity changes about x = % Aw, |
4 \¥ 1 7. . .
. = 2000(1 + I_O—O) Aw. 1 (;. i) is a point of inflectionon y = f(x).
T e . .
= 04)% . . 4 B
200001 04) Aty Tofind Q. let y = 0 in cquation of tangent.
= $9602.04 Aw. | - 4x-0+16=0
t i x=-4
I (i) Amount=500x 1.0438 + 500 x 1043 + . coordinates of Q are (—4.0) Aw. | \
: 500 x 1.04% + ... + 500 x 1.047 ! i
Aw. 1 : | |
alr-1) (11} Areaof tnangle = 3 x§ \
s = _ i
¢ r-1 . |
; 500)(1041(“’04:)\9_” Awl . = 72 squ: ts ‘
k c.amount = —-——‘-—(uj—l—‘_’ : ) 3
) (1.04)"- ' Area under curve = J_(2Ox—413) dx l
= $22790.57 Aw. 1 o i
-.amcunt in account at end of 20 years \ L4
3 = $9602.04 + $22790.57 = {IOx- - ix:}
% = $32392.61 Aw. | v

-2

29% square units

fl

.. arca of region POQ

I

72-291
3

1l

42% square units

Aw. 4




