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Total marks — 120
Attempt Questions 1 - 10
All questions are of equal value

Answer each SECTION in a SEPARATE writing booklet.

Section A
Question 1 (12 marks)
(@) If x=3-517 and y=1-763, find the value of
x* +y?
Xy
correct to 3 significant figures
(b) Factorise 1254° —1
(©) Express

5

J7-2

with a rational denominator.

(d) Graph the solution set of |2x +1| < 3 on a number line.
(e)
E 5 F G
% 1389 i
X N
J K L
EG| HI||JL

ZHIF =138° and ZFKL =123°

Find the size of ZIFK giving reasons.

@ Find a primitive function of 8x —x

Marks




Question 2 (12 marks)

(@)

®
(i)
(iii)
(iv)
)
(vi)

(b) (1)

(i)

(i)

A(-7,0), B(-9,3) and C(0,9) are three points on the
number plane.

Show that 4B and BC are perpendicular.

Show that the line 4B has equation 3x+2y+21=0.

Show that the length of AB is V13 units.

Find the (exact) area of AABC
Find the (exact) perpendicular distance from O to BC.

Write down three inequalities that define the region inside
ABC.

Sketch a graph of y =[2x—6]|.

Show graphically that the equation |2x - 6| = x has two
solutions and find them.

With the aid of your graphs, solve [2x—6|<x

End of Section A




Section B (Use a SEPARATE writing booklet)

Question 3 (12 marks)

@
@
(ii)
(iif)
(b)
@
(i)
(©
(d)
©)
@

(i)

Differentiate:

(7 —3x* )4

6lnx

2 _-x

X e

Find

[
Jsod5)e

Evaluate J ix_
1 2)6

If @ =6x-9 and y=0 when x=1, express y in terms of

dx
X.

NOT TO SCALE

B D C

In the diagram above prove that Z/BDA = ZBAC.

P, Q are the midpoints of sides AB and AC respectively of
the triangle 4BC.

PQ is produced to R so that PQ = OR.

Prove that CR =5 4B

Marks




Question 4 (12 marks)

(2)

(b)

©

(d)

()

®

(M
(i)

(M)

(i)

Let o and £ be the roots of the equation 2x* —5x+1=0.
Find the values of

5 5
__+.__.
a
(a-B)

Find the values of & for which the equation

x? —(k—2)x+(k+1) =0
has real roots.

Find the equation of the normal to y =2x* —3x+1 at the point

(-1,6).

By considering a suitable infinite geometric series, express
0-4 as a fraction in simplest form.

Express v0-4 in simplest precise decimal form..

Find the coordinates of the centre and radius of the circle with
equation

x2+y2—8x+y+§:=0

Solve

log, x—log, (x—2) = %log2 27

End of Section B

[




Section C (Use a SEPARATE writing booklet)

Question 5 (12 marks)

(a)

(b)

©

(d)

(i)
(iif)
(iv)

(M)

(i)

Consider the curve y = x> +x* —x+1

Find the coordinates of any turning points and determine their
nature.

Find any points of inflexion.
Sketch the curve for -2<x<2.

For what values of x is the curve concave up?

Find all the values of x with 0° < x <360° for which

4sin’>x—-3=0

A continuous curve y = f (x) has the following properties for

the closed interval a<x<b
F(x)>0,7(x)>0,/"(x) <0

Sketch a curve satisfying these conditions.

—foiz}3<///////‘/$ *

3 5

Given that J f(x)dx =11 and that J F(x)de=9.
-1 -1

What is the area of the shaded region?

5
What is the value of J F(x)dx?
3

Marks




Question 6 (12 marks)

(a)
@
(i)
(b)
©
@
(i)
(iif)
(iv)

P is a point of intersection of y=2x* and y=3x"-8.
Find the coordinates of P.
Find the area of the shaded region.

Prove
sinf _ 1+cosé

1-cos@  sin@

Consider the geometric series
sin® @ +sin® § cos® @ +sin® G cos* G+

where O<9<§.

Show that the sum, S, , of the first » terms is given by
S =1-cos @

Explain why this series always has a limiting sum.

Let S be the limiting sum.

Show that S-S, =cos™" &
If = % , find the least value of # for which S-S, <107

End of Section C




Section D (Use a SEPARATE writing booklet)

Question 7 (12 marks)

(2)

@
(ii)
(iif)
(iv)
® O
(if)
(iii)

(iv)

Twenty tickets were sold in a raffle. There are two prizes.
First prize is two mobile phones. Second prize is one mobile
phone.

You have bought two tickets.

What is the probability that you win
three mobile phones?

two mobile phones?
no mobile phones?

at least one mobile phone?

Solve 2sinx =tanx for —%<x<%

Show that Js Smx =In2
0 COSX

Sketch on the same number plane, graphs of
y=2sinx and y=tanx for —%<x<%,

showing the exact coordinates of their point of intersection.

Calculate the total area of the two closed regions formed by these
graphs drawn in part (iii) above.

Marks




Question 8 (12 marks)

(a)

b @
(i)

©

(d)
@
(i)

The shaded region makes a revolution about the y axis.
Show that the volume of the resulting solid is given by

4
V=7Z'J (i—lj dy
L\

and find its exact volume.

Sketch the curve y =In(x+1) for -1<x<3.

The volume of the solid of revolution formed when the section of
the curve y =In (x +1) from x=0to x =2 isrotated about the x

axis is given by

V=77J2[1n(x+1):|2 dx

0

Use Simpson’s Rule with five function values to approximate
this integral.
(Leave your answer correct to three decimal places)

The point (1,1) is a stationary point on the curve y= f(x).
Find the equation of the curve given that f"(x)=2x-3.

Suppose that y =e* .

2
Find Ll and d—f
dx dx
2
Find the value of % such that y = 2Q —d—f .
dx dx

End of Section D

Marks




Section E (Use a SEPARATE writing booklet)

Question 9 (12 marks)

(@)
0

(i)
(i)

(iv)

(b)

0

(i)

(iif)

(iv)

Let f(x) = x’ —1n(2x—1)

Show that the domain of f(x) is x > —;—

Find f'(x) and f"(x).

Show that the x coordinates of any stationary points satisfy the
equation 2x* —x—1=0.

Hence find the coordinates of any stationary points in the domain
and by determining their nature, find the minimum value of the
function.

The Honda car company offers a loan of $50 000 on CRV Sports
4 Wheel Drive purchased before 31% August 2005. The loan
attracts an interest of just 0-5% per month.

To celebrate Honda’s 25 years in Australia the company also
offers an interest free period for the first six months. However,
the first repayment is due at the end of the first month.

A customer takes out the loan and agrees to repay the loan over
10 years by making 120 equal monthly repayments of $14.

Let A, be the amount owing at the end of the #th repayment,

then:

Show that 4, =50 000—6M
Show that 4, = (50 00063 )x1-005> - M (1-005+1)

Hence show that
Ay = (50 000 6M) x1-005"™ — 200M<1 005 — 1)

Find the value of the monthly repayment to the nearest cent.

Marks




Question 10 (12 marks) Marks

(M)
(i)
(ii)
(iv)

v)

(vi)

ABCD is a rhombus of side 2 cm.
P and Q are points on AC and 4B respectively such that

CP=AQ=xcm. LDAP=0 (where 0<9<%j and 6 isa

constant. Let the area of the shaded area PDAQ be S cm”.

A

Show that S=§H21—9(4c059—x)(2+x) 3
If£=0,ﬁndxintermsof9. 2

dx

2
Find d f in terms of 4. 1
dx v

Suppose that 8 = z , show that § attains its maximum when 2
PC_~3-1
AC 243
Suppose that 8 =—Z— . A student says that § attains its maximum 2

. PC_3-1
again when — =——-.

AC 23

Explain whether the student is correct.

Another student says that when P moves from C to 4, where 2
0<f< E, S will increase to a certain maximum value and then

decrease to 0.
Explain whether this student is correct.

End of paper
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Section A

2 « b=
loa. (35171)% ((763)
(95’17)(\*‘1633

= Q.50

be (ga-1)(258" 5o+ )

e s 57 +2
PR
7 -2 J7+2
- S’ﬁf'o
7 -4
ST +10
g

d. |29L+f’<g

2x41<3 o -(2x+1)<3
2x < 2 -2 ~1 < 3
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Section B
3. (a) Differentiate:

i (7—3z2)"

Solution: 4 x (—6z)(7 — 3r%)* = —242(7 — 3*)®

ii. Glnx
" : G
Solution: -
ifi. x2e—=
Solution: Zre™ — e
(b} Find
L [e*dr
"
, . e
Solution: 5 + ¢

ii. /Eic:uy (%) dr

o ; ) o T
Solution: 2 = 5 sin = +c=1-— HHE +c

“d
() Evaluate [ -
J1 2T

Solution: & [lnz]] (1—0),

bal=to]—

. d
(dy If Z¥ —6r—9and y =0 when r = 1, express y in terms of r.

Solution: y =3z —9z+c
y=0whenr=1, .. 0=3-9+¢c,s0c=56.
Hence y = 32* — 9z 4 6.




(e)

A
/ .I NOT TO SCALE
|
ko ,/I'.\{‘? R
/ / P \/
|
[l
I|
C
B g 4 6

i. In the diagram above prove that ZBDA = £ZHAC,

Solution: £ABD = ACBA (common)
AB 4 2

1 BC &

E = E Ldl:l-t-ﬂ-}

LA BAD Jff A BCA (2 sides same ratio, included angle equal)
oo LBDA = A BAC (corresponding £s of similar Ais)

ii. P, Q) are the midpoints of sides AF and AC respectively
of the triangle A BC.

Q) is produced to R so that PO = QR.

Prove that R = %AB.

Solution: Method 1:

A = QC (data)
P} = QR (construction)

LAQP = LCQR (vertically opposite angles)
MAPQ = ACQR (SAS)
AFP = CR (corresponding sides of congruent triangles)
but AP = %.—'lB (P hisects ARB)

ie, CR= LAB.

Solution: Method 2:

2§8 i J:D!;?E (midpoint theorem for /us)
2P(Q) = PR (construction)

oo PBCR is a parm. (opposite sides equal and parallel)

Hence RC = P'E (opposite sides of parm. )
;. CR=3A4B.




(a) Let & and 3 be the roots of the equation 2r* — 5 + 1.
Find the values of
500h

i =t =

a B
c . 5
Solution: o4 3= 5
1
afd= —.
2
5 § o+ 3
—_+ =T -E'l — o
¥ fi] ot
()
3
= 25

i, (o0 — 3)2

Solution: (a—8)* = o —2af8 4 3%,
= a4 208+ 32— 4af,
= (a+8)% — 4af,

o5 4
- T
a7
==

(b} Find the values of & for which the equation
2 (k—z+(k+1)=0

has real roots.

Solution: For real roots, & = 0, | /
(k—22%—4(k+1) = 0, \ /
Wk 44—k —4 > \ /

k

k* — 8k = nk/ﬁ

. k<Oork =

oo

[#a]

(2] Find the equation of the normal to ¥ = 22° — 3z + 1 at the point (-1, 6).

B ) d:
Solution: o dr — 3,
dy

= —7 when z = —1.
Ly — 6= {r+1),
Ty—42= 141,
r—Ty+43= 0.




(d) i By considering a suitable infinite peometric series, express 0-4 as a fraction
in simplest form.

Solution: 0-4= 0-4+4+0-4x0-14+0-4 x0-01 +0-4 % 0-0001 +.. .,
0:4(1 4+0-14+0:-12 4023 4 ...,
0-4

ii. Express v0-4 in simplest precise decimal form.

—

Solution: V0.4 /

I
ol b
ey

I
=
&

(e) Find the coordinates of the centre and the radius of the circle with equation

; " 1
1‘3+y‘—r’31‘+y+1=0

Solution: = — &r + y2 +y ==

+ 16+ 1,

N s

r? —8r+ 16+ +y+i=—
(x4 +(y+ 1) = 4%
:. Centre (4, —2). radius 4.




Section C

. 2 X
(ﬂ/I;STTD:\) ), (‘a\ = X +~ —-x T/,
%’ g‘x_ =2 — )
a— = 67— +';Z

R %MW % -
'3;.,’;“1—&1@ - = O
(B -1\ (err) =0
w =~/ -é
z

o =92J._.§.

"
| GO g e |

no_ . _
M(:é)j%)a —L*"MN-/'/‘&V/NL /f‘.J

-~

Q@ 7MW7W,M A - o

Zod

bx +-a = O
by =—R
o =—%

Z%ﬁ* {;H;J_jj: MQ#J~WMWW?
k’ifﬁ\kﬂw¢4wfyﬁq%mﬁ

o
(' ?UMMLM%
23 'd__i‘ey > o
& 5 ) G
_éL
bxra > O
63> —R
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Section D
Ouestion 7
@ W, = Win s prize
Wy = win 2ad }0‘“3'1

(D P(w, aw*w,_\) = i&. .

5 T
(W)F(w,wdwsz,l%._lg .2
@@f(@,wzag:%% 3
(i) 1= P(no. phowe) = | — 153

= 31740

b
O(’D Qcinx = tome

2sine = S

e

CosX
D 2sin wrot — cindC=o0
Sinx ()wopg - )) <o

S\‘V\.)(,-ZO &~ Cosx=)i

)L:-Z)_..s, ov 2%1 5 *'S_—‘;—

a4

Cosx

N ¢
cwfﬁﬁngmpﬂ

{(—»@w ws{-}-@l»«m%

:—-ﬁw—‘,; N

= -.,QMQ:\ y O
= Anr

)

= Ax g@smx -"fcwn() dx
1 T

% &)
-=9\{§;$6mm0\/x »g x I
) 0

T
2"{}2(’%’(] ~ A% a2
: A
= e - 2%1 prm(u)

= Y

i

|



Guashon 3

@’)\/VQM‘(W

© 46} — | and

V= J[a@] iy | £0)=0
::—> —{: ”(L) =2X—3
= ﬂ l+x | fl(x>:'xl——3x+c
ﬁ*‘jx = (D)= —2+c =0 -
~ = -y \C(x): 2(,; _}il_FCx +C,
Y z
Xo= - od F(N=L-3 v2 ¥ =1
' c‘ = _J_
G
— 'FCX,>~2_C_; ~%—: 12 —|~—é:
D) "
( (') a:&k
fjl: ke\oc
5”: k’le\cx
(i) L L
C\UCZ 2 \LQ\/_L k ck
| = 2Kk — k
| > = Kr-2k+l =0
W) , 6L Ce-Deo L=t

[lntedac f sty o0« [0 16

wrmforded)s @) + (b +4as) s oy
= 3.238 s



Section E
(9)(a) (i) f(x)=x*-In(2x-1)=2x-1>0 [ Inuisdefined for u> 0]
Dx>1
2

(i) fr(x):ZX-ZXZ_1

=2x-2(2x-1)"

fr(x)=2+2(2x-1)" x2
4

(2x - 1)2

(iii)  Stationary pointsarewhen f' (x): 0

2
f'(x): 2x—2X_1:O

0 2x(2x—1)—2=o
0x(2x-1)-1=0
O02x*-x-1=0

=2+

(iv) 2x* —x-1=0
0 (2x+1)(x-1)=0
Ux=1=y=1
fr (x)> Oforx >%, soy=f (x) is always concave up.

So (Ll) is the minimum point on the function.
So the minimum valueis 1.
(b) ) Even though it isinterest free, the repayments are required each month.
A =50000-M
A =A-M=50000-2M

and so on for 6 months so that
A, =50000-6M .

(i) A=A(QmDO5)-M
= (50000~ 6M )(1(005)- M

A = A (1005)- M
=[(50000-6M )(1[005)- M | (LD05)- M

= (50000 - 6M )(L05) - M (1+1[005)



(iii) Forn>6
A, =(50000-6M )(11005) ™ ~M (1+1005 +..-+11005" 9"
=(50000-6M ) (1005)"* - M (1+1[005+ - +1[005"")

Az =(50000-6M ) (1005) ™ ~M (1+1[0)05+ . +1m)05113}

114 terms

10054 -1
1[005-1

1005 —1J

=(50000-6M )(1005)™ - M x(

0005
(50000-6M ) (1[005)"** — 200M (1005 ~1)

(50000-6M )(1005)™ - M x[

(v) A,=0
0 (50000- 6M )(LD05) ™ - 200M (1[@05“4 - 1): 0
14 14
[150 000 (1 [(005)1 — 206M (1 [0)05)1 +200M =0
14 14
OM [206 il [(005)1 + 200} =50000(L [(Dos)‘

14
\y 50000 (1wos) - ss30018

206(1005) " + 200




(20) () Let X be the intersection of the diagonals.
(OXAD = [OXAC = @ [property of rhombi]
AX =2cosf = AC = 4cosf

O AP =4cosf - x
The shaded areais the sum of triangles ADP and APQ.
1 } 1 .
S= > X 2 X (40059— x)sn9+5 X (40039— x)x Xsnd
sné@
= T(4cos6?— x)(x + 2)

[NB Sisaconcave down parabolain x]

6

A

(ii) Szglzg[80059+(4cose—2) x=x* |
dS_sng (4cos6-2) —ZX} =sinf(2cosf-1-x)
dx 2

D?:O: x=2cosf-1 [ sing#0]
X

(iii) ?j_i = sinH(Zcos@—l— x)
d

’S

2

O

- _sng <0foro<g<Z
dx 2



(v)

()

g="
6

ds _ o (m
&_O:X_ZCOSLEJ 1—\/5 1

2
% <0= Sisamaximum
X

AC = 4005(75} = 2\/5

PC +3-1
0—="_-
AC 243

ds (1)
22-0= x=2c0s{ — | -1=+/2-1
dx L4J

2
?<O:Sisamaximum

X

AC = 4005(7{} = 2\/5

EP_C—_\/E_]'

AC 22
So the statement is FAL SE.

it 6= then
3

d—SZOZXZZCOS(l—T\ -1=0
dx L3J
2

—— < 0= Sisamaximum
dx?

Soif 8= 7—; then SSTARTS at its maximum value and then decreases

to 0.
So the statement is FAL SE.



