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‘Write using black or blue pen.
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shown in every question if full marks are to
be awarded.
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badly arranged work.
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Question One (20 marks)

Answers

Marks

Write down the gradient of the line

A | y=2x-3. 1
simplify (2m* )’

B 1
Expand and simplify (ﬁ—lX\@+l)

C 1
Write down the exact value of sin60°.

D 1

1

Simplify 83

E plify 1
Given that tana =0.42 and « is acute, use
your calculator to find the angle «, correct

F ; 1
to the nearest minute.
If P(x)=1-8x"+14x® —5x*, write down

G | the degree of the polynomial P(x). 1
Using the remainder theorem, find the
remainder when the polynomial

H 1 p(x) = 2x® - x? +3x -1 is divided by 1
(x-1).
Simplify 1 + 2

| a a 1
Factorise x* —16

J 1
Expand (x —5)°

K 1
Write 1 as a power of x

L X 2ap ' 1
Subtract 1—x from 1+ X.

M 1
Two similar statues have volumes in the

N | ratio 1:64. What is the ratio of their 1

heights?




Sketch the graph of the line with equation
y=>5.

Solve for x: 2x—7=5-X.

To what amount will $5000 grow over 6
years if it is invested at 8% p.a. compound
interest compounded yearly. (Give your
answer to the nearest cent.)

If a= Zb\/g express ¢ in terms of a, b and
d.

Express 3/2.5x10° in standard (scientific)
notation.

Simplify V4 —4x2 —1-x’




Question Two (20 marks) Answers Marks
Factorise a® + 2ab+b®
A 1
B \/ 1
What test can be used to show that these two
triangles are similar?
Ron was asked to write down the value of
/16 . He remembered that every positive
C | number has two square roots, so that he 1
wrote /16 = 4. Is Ron’s answer correct?
Give a reason for your answer.
What is the value of —x* when x=5?
D 1
Find the centre and exact radius of the circle
with the equation x* +y? +2y-10=0, by
E | first completing the square in y. 1
The midpoint of an interval is (2, 8). Find
two distinct points that could be the end
F . L 1
points of this interval.
The surface area of a closed hemisphere is
127 cm?. Find its radius.
G 1
(1) Write down the minimum value of
(x-1)° +4.
H 2

(if) Without doing any further working,
write down the number of solutions of

(x-1)" +4=1.




Solve the equation 2* x4 = 32 for x.

12

13

Write down the exact value of :
(i) tanex
(ii) tan(180° - )

Given the formula F = %C +32°, find the
value of C if F =320°.

A new car costs $35 690. If it depreciates at
a compound interest rate of 20% p.a., find its
value, to the nearest dollar, at the end of four
years.

Solve (algebraically) the pair of equations
simultaneously.
y=4x-1

y=x+2

On separate diagrams sketch the graphs of
i) y=-x




(i) y =2x°

(iii) y =—v25-x°

(i) Find the exact value of cos150°.

.. ) ) 1

ii) Solve the equation sin@ = — for
(i) q 72
0°< 6 <180°.




Question Three (10 marks) Answers Marks

16

12

B X C

In the diagram above DE is parallel to BC,
AE=16, CE=8 and DE=12. Let BC=x.

(i) Show that AABC is similar to AADE.

(i) Find x.

A house has a hemispherical roof of
diameter 15 metres. The roof is to be painted
(on the outside only) with a special
reflective coating that costs $120 per litre.
How much (correct to the nearest hundred
dollars) will it cost to purchase enough of
the coating to paint the roof if one litre of
the coating will cover an area of 5m??

Two similar cones have volumes 27cm?® and
64cm’.

(i) Write down the ratio of the surface area
of the smaller cone to the larger cone.

(if) Find the radius of the smaller cone if its

height is gcm.
T




Question Four (20 marks)

Answers

Marks

Let P be the parabola with equation
y = x> —10x.
(i)  Find the x-intercepts of P.

(i)  Find the coordinates of the vertex of
P.

(iii)  Sketch the graph of P.

(iv) For what value of x does x* —10x
take on its minimum possible value?

(v)  Show that the point A(2, —16) lies on
P and write down the coordinates of
the point B on P that is the reflection
of A in the axis of symmetry of P.




The line I with equation 4x+y =7

intersects the parabola P from part (A) in

two distinct points.

(i) Use simultaneous equations to find the
two points of intersection.

(if) Go back to your sketch on part (A)(iii)
and include the line I, showing clearly
its points of intersection with the
parabola P.

The diagram above shows a pyramid with
square base ABCD. Point P is the apex of
the pyramid. It is given that PD=PB=8 and
/PBD =60°. The point P lies vertically
above the centre X of the square.

(i) Find length DB giving reasons.

(if) Find the exact volume of the pyramid.




Question Five (20 marks)

Answers

Marks

[ ]

X A(1,0) \

}.‘

The diagram above shows the circle
(x—1)* + y* = 25 with centre A(1, 0) and
radius 5. The point P(5, 3) lies on the
circumference of the circle.

(i) Find the gradient of AP.

(if) Find, in general form, the equation of
the tangent at P.




Consider the curve y = ax", where n is an
integer and a is a constant.

(i) If the curve passes through the point
(-1, 2), find the possible values of a.

(it) Itis known further that the graph has
the form sketched below.

i
EH

W

———-e2

[
T
'

(a) Write down three possible values for n.

(B) Given further that (2, —%} lies on the

curve, find the value of n.

There are 4 cards in a box. Each card has a

letter on it. The letters on the cards are A, B,

¢ and d. Two of the cards are chosen at

random without replacement.

(i) Draw a tree diagram to represent this
experiment and list all the possible
outcomes.

(ii) Determine the probability that:

(a) the two capital letters are chosen.

() a capital letter and a lower case letter
are chosen.




Question Six (20 marks)

Answers

Marks

Pi-4.3)

In the diagram above, QP is a tangent to the
circle, while QRS is a secant. If QP = a units,
QR = Db units and RS = ¢ units. Write down
an equation (do not prove this equation)
showing the relationship between a, b and c.

o X
A 2
(i) Inthe diagram above, P has coordinates
(-4, 2). Find length of OP.
(if) Write down the exact value of cosé.
B 2




B ———
The diagram above shows a cyclic
quadrilateral ABCD. The diagonal BD of the
quadrilateral passes through the centre O of
the circle and ZCAD = 42° . Find, giving

reasons:.
(i) ZBAC

(i) ~BDC

Q

C C,

P

B
In the diagram above, C1 and C2 are circles
intersecting at A and B. The tangent to C1 at
A meets C2 at P. Q is the point on C1 so that
QB is parallel to AP. The chord QB
intersects C2 at R.
(i) Draw in the intervals AQ, AB and PR.

(i) Give areason why /PAB = ZAQB.
(iii) Give a reason why /PAB = /PRB
(iv) Explain why QA is parallel to RP.

(v) Are QA and RP equal? Explain your
answer.

10




Question Seven (20 marks)

Answers

Marks

(i) Find the size of each interior angle in a
regular hexagon.

(i1) In the diagram above, the length of the
straight line joining the midpoints of two
adjacent sides of a regular hexagon is

A 12cm.

() Calculate the exact length of one side of
the regular hexagon.

(B) Calculate the exact area of the regular
hexagon.




d B
o

b
C A
In the diagram above, the vertices of AABC
and AADC are on the circumference of a
circle with centre O, and ZCAD =90°.

Let the diameter CD =d and let AC = b.

(i) Explain why ZADC = ZABC .

(i1) Hence show that L =d.
sinB

The maximum daily temperatures (°C)

recorded in a city over a period of 20 days
are given below.

25 24 27 28 26
30 28 25 29 30
31 34 32 30 26
23 24 26 30 27

(1)  Find the range of the temperatures.

(if)  Find the interquartile range of the
temperatures.

(iii) Find the standard deviation, correct to 1
decimal place.

(iv) What would be the two most
appropriate measures of spread for
these temperatures? Why?




(1)  Prove that
(a—b)? +(b—c)* +(c—a)’ =4a® +b? +c? —ab-bc—ca)

(i)  Use part (i) to prove that
a’+b*+c’>ab+bc+ca.

(iif) Use part (ii) to prove that
(a+b+c)* >3(ab+bc+ca).

(1)  Without using a calculator, explain why
1

72 is less than 3.

(i)  Use methods similar to part (i) to
1 1 1

explain why 72 +73 +7% <7. (Once
again do not use a calculator.)

This is the end of the exam.




Answers Marks
M= "L 1
Lo © |
Y
Expand and simplify (ﬁ - IX«/?T +1) 2
: ?) \ _ 1
Write down the exact value of sin 60°. (
Lol 1
I
Simplify 83 4 ) 1
Given that tana = 0.42 and ¢ is acute, use )
your calculator to find the angle &, correct © :
to the nearest minute. 2? L"' 7 L
If P(x)=1-8x? +14x® — 5x*, write down Z—f‘
the degree of the polynomial P(x). 1
Using the remainder theorem, find the
remainder when the polynomial —
P(x)=2x* ~x? +3x—1 is divided by - O L
‘(x—l). @(\) = D~ ¢ 3=
. D]
Simplify 1 + 2 = /
a a Q 1
Factorise x* —16
I
(0 LY &)
Expand (x—5)° 5 '
- 1
A7 10 28
Write 1 as a power of x. ~ ! I
¥ L
Subtract 1 —x from 1+ x.
1
I o0 —(1-a) 2\7\-
Two similar statues have volumes in the
ratio 1:64 . What is the ratio of their \ » L“, 1
heights? M




Sketch the graph of the line with equation AN
y=3. yn > J =5
/= 2 1
N4
Solvefor x: 2x—-7=5-x.
2 D Sl 7 SN L,d '
Yoo = 12 L= :
To what amount will $5000 grow over 6
years if it is invested at 8% p.a. compound
interest compounded yearly. (Give your
answer to the nearest cent.) % .
- | &7924.27
0 SO0 + O08) ! |
Ifa= 2‘357\/?:3t express ¢ in terms of @, b and
A
d. _9 = ﬁ Gl C -~ d (_9__ 1
2o 26
aN+. C A
E)- & i)
0 v
Express 4/2.5x10° in standard (scientific) [ 3\57 2 2.
notation. © O %BO% «10 1
Simplify V4 — 4x? =1~ %2
1

i-ar < dioxz
- Q\il—ll —_

|~

\l) | - X%




Solve the equation 2% x4 =32 for x.

9% g

12

13 /@.O\.%f

Write down the exact value of

() tanex -
(i) tan(180° -} /

\

%)

Given the formula F = MO +32°, find the

5 |,
value of Cif F =320, PO = M\OJ-.

Vone =3, 4L

A new car costs $35 690, If it depreciate’ at
a compound interest rate of 20% p.a., find its

value, to the nearest dollar, at the end of four | ! o
et e THES

Solve (algebraically) Emcﬁa_.ﬁ of equations
simuitaneously,
y=4x-1 : -

e~ —qrb1
wqﬂn“w

<l o

W= x| - =%

y=x+2

Question Two (20 marks) Answers Marks
Factorise a® + 2ab +5° g
2 Lo ™ |
L
B < (7% %m}\ _
‘What test can be used to show that these two
triangles are similar?
Ron was asked to write down the value of
/16 . He remembered that every positive Z Q
C | number has two square roots, so that he ¢ N I
wrote 16 = #4. Is Ron’s answer correct? ! AT,
. : ! "\
Give a reason for your answer. / ! T t v ﬂu@m\_ VO
What is the value of - x* when x =57 . .v.
D 1
— 25
Find the centre and exact radius of the circle A
.k
with the equation x* + y* +2y -10=0, by & :ﬁL ‘_rvN,_u ..W;U—VQ 4_\_
E | first completing the square in y. AL b ﬁ _Mu T v,J. =2 1
e - = ﬁ@%mﬁ:ﬂ =y
e rnidpoint of an interval is (2, 8). Find ; P
g | two distinct points that could be the end (e n@ ] @ ! __d et Q\v
points of this interval. . 1
The surface area of a closed hemisphere is ; 1 .
127 e, Find its radius. arhes Jr
G 1
4 (=8
IRe = =
2 IR = V2T
(i) Write down the minimum value of
(x-1F +4. h%
H 2

(if) Without doing any further working,
write down the number of solutions of
Tq —-1F +4=1,

O

On separate diagrams sKetch the graphs of
(i) y =~

7




(i) y = 2%

2
D
9
(i) y=—25-x* g g
: : P v
i © \/
\‘a ;
wﬁ_m;,.,-d/-
-’t?
(i) Find the exact value of cos150°. '
) _J3
/,L
(ii) Solve the equation siné = 1 for
q V2 ps® 1357
0°< 8 <180°. 2




Question Three (10 marks) Answers Marks
A A
'!75 E=1BAC (W&u)
J AéED = Acﬁtwﬂwf L=, y
16 PE VB
LAABCS /// o ADE L;?M—Lwa%
77
8
3
T =
5 ¢ s’  J6rE
cm— =

In the diagram above DE is parallel to BC,
AFE=16, CE=8 and DE=12. Let BC=x.
(i) Show that AABC is similar to AADE .

(i) Find x.

S
!

®
\

A house has a hemispherical roof of
diameter 15 metres. The roof is to be painted
(on the outside only) with a special
reflective coating that costs §120 per litre.
How much (correct to the nearest hundred
dollars) will it cost to purchase enough of
the coating to paint the roof if one litre of
the coating will cover an area of Sm*?

Two similar cones have volumes 27cm° and
64cm”’.

(i) Write down the ratio of the surface area
of the smaller cone to the larger cone.

(11) Find the radius of the smaller cone if its

height is 2 cm.
7T




Question Four (20 marks) Answers Marks

Let P be the parabola with equation jet y=©
ymxz—l()x. %7:'[0%:_0
(i) Find the x-intercepts of P. (2= 10 )=0

x = © , 10O
(ii) Find the coordinates of the vertex of

P. when 2= g-;.
= ( 5’) ~ 10 ( 5 )
/s

(i) Sketch the graph of P. J

)

(iv) For what value of x does x* —10x

take on its minimum possible value?

Show that the point A(2, ~16) lies on
P and write down the coordinates of
the point B on P that is the reflection
of A in the axis of symmetry of P.

(5,-25)

. /9/3

= %1’/07(
wa £ (2/-}5)
LHS=~ 6 RHS "‘(2)”0(2

= 16
B les oa p

B Aas fo"r&a'ilaﬁj
(g/-—/é).

p——




The line / with equation 4x+ y =7

intersects the parabola P from part (A) in

two distinet points.

(1) Use simultaneous equations to find the
" two points of intersection.

(1) Go back to your sketch on part (A)(iit)
and include the line /, showing clearly
its points of intersection with the
parabola P.

== 10> __ ()
= 7“"4‘7(. —-—@
g§u«§3® t\mjﬂa@
S (O = T
%1—(9%"77—0
(s -T)0L+1) =0

The diagram above shows a pyramid with
square base ABCD. Point P is the apex of
the pyramid. It is given that PD=PB=8 and
ZPBD = 60°. The point P lies vertically
above the centre X of the square.

() Find length DB giving reasons.

(11) Find the exact volume of the pyramid.

PD=FPR=% (gi"“ﬁ’”\)

- APBD s lsoscele s
260 { epdan

~eepb g )\ scede s

A Teune ) €

1k5 A 'pCAJ e
G: @B :% N‘-‘IK—S \F
B

<
& e h
R s
=z
Z,‘g;-—-.:.é:aq h:ﬁé
7&"31 }Z:L{_Jz
. L phk
V=27
“h
e
\/:é(gz)(%@)
‘\[': J._g’_%—-@" M:J_)B

Gl %WI &




HuelTionNn FIVE (4WO)

P(s,3)

" 3-0
AP $5

:.%- w
eacs o sudand ©: ¥
e petet 5

A -
3

if(t/v o.f @u-\/jwv't n
43z _(x-5)
3
3\:’1 - ==L+ 2O

/"‘\

41+3j~2“?=0

N

3 j = awdl.
e (=) 2) bia WJW#C
A :‘mcﬂ'i)
Jienen ('-!)m—‘-il L C"“"m’ﬁ‘ﬁy

=t

1]( az=d
Then wher 1"'0)\’770
Qo (_ijwm_, 4/\-9-«}4

g L O
L O;



.Question Six (20 marks)

tt

PE4,2)

(*_ i{’f‘})

0 X :
ey —'Z\)-%F
— 2
A )
(1) In the diagram above, P has coordinates m
(-4, 2). Find length of OP.
(11) Write down the exact value of cos8d.
B ‘9

In the diagram above, QP is a tangent to the
circle, while QRS is a secant. If QP = g units,
QR = b units and RS = ¢ units. Write down
an equation (do not prove this equation)
showing the relationship between a, b and ¢.

OL:;\ — b wa\'C/)
= b 1be




() LBAC =48

CCW\S]JQ. N Seu ~ civcde

)/BDC = 48

s ) o‘j

. L] . 6
The diagram above shows a cyclic CC\ les ot Ha ar WM ' .
quadrilateral ABCD. The diagonal BD of the S0 #@,L,\M \% :9) 1
quadrilateral passes through the centre O of 3 - L
the circle and £CAD = 42° . Find, giving Saue s ¢
reasons: Q_OVW)
(1) £BAC
(1) £BDC
;’ﬁ%\ B
(n Yau Hernate s ‘LJ pnent W
e orewa
(i) <PaR =cpr b
ch""f)\es ot Hae Giooone| s
In the diagram above, C1 and C2 are circles su\oife,wkt.of\ L 3 Har SQund
mitersecting at A and B. The tangent to C1 at \r‘d :;)
A meets C2 at P. Q is the point on C1 so that s —
QB is parallel to AP. The chord QB . i 10
intersects C2 at R. \N] Q Fr H @ P \OQLOUJ&?_
(1) Draw in the intervals AQ, AB and PR. . .
ZAQR = £ PR3 @

(if) Give areason why £PAB = /40R.
(1) Give a reason why £P4R = /PRB

(iv) Esplain why QA is parallel to RP.

'(v) Are QA and RP equal? Explain your

answer.

(V) Yes

(eO\ucp\ Lorres Lg)

rPl| @B (given)

RQ|| PR (iv)

QA =RP Cpc««w(/%(/@ﬂfct%



Question Seven (20 marks)

Answers

Marks

‘/Z"LG\ 1 j()— R

N\ /

(1) Find the size of each interior angle in a
regular hexagon.

(i) In the diagram above, the léngth of the
straight line joining the midpoints of two
adjacent sides of a reguldr hexagon is
12cm.

( & ) Calculate the exact length of one side of
the regular hexagon.

( ) Calculate the exact area of the regular
hexagon.

B e

=
(i) 120° 0
(1) Mpe = 26" = 26 cosltd

i ——
O\:L%\J?} S

@ ar ?:If | f
F)
S

= 23




o

b
C 4

In the diagram above, the vertices of A4BC
and AADC are on the circumference of a
circle with centre O, and £CAD =90°.

Let the diameter CD = d and let AC = 5.

(i) Explain why £ADC = ZABC .

(i1) Hence show that

=d.

sin B

The maximum daily temperatures (°C )

recorded in a city over a period of 20 days
are given below.

23 24 27 28 26
30 28 25 29 30
31 34 32 30 26
23, 24 26 30 27

0 .

(i)

(ii)

(iv)

Find the range of the temperatures.

Find the interquartile range of the
temperatures.

Find the standard deviation, correct to 1
decimal place.

What would be the two most
appropriate measures of spread for
these temperatures? Why?




(1)

Prove that

(a—8) +{p—c) +{c—d] ::Q{az +1 +c -ab-bo-ca)

(i1)

P

Use part (1) to prove that G
a’* +b*+c* 2 ab+bc+ca.

(iii) Use part (ii) to prove that. ..

(a+b+c) 23(ab+bc+ca).

- 2 (a'!

{iu)

E Ykl 4 -

(a +%+<:) - 2@‘0*0% U"j 7
(e e}y 3okt C@@

(1)

(i1)

Without using a calculator, explain why
1

72 is less than 3.

Use methods similar to part (i) to
1 1 i

explain why 72470 +7% < 7. (Once
again do not use a calculator.)

=

L=

’ T

93"

This is the end of the exam.

Tloc 4 chic »7 e
S o boe - Cﬁ}@
Daeb'ec) = Lebrhocgee)
1
- (Qﬂa m-’t{i“\g»a) +(¢
(7\ _flq‘l &Cq_ > C«{J-%-%si £CO L
Sfr\C,ﬂ— (a’b) @
(i ?
(Cf{zsji\?/fj' °
14\02‘ (, 7 qo%btp(’ﬁ H
L
oo
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Use this space if you wish to REWRITE any answers

—— e

Clearly indicate the QUESTION number

i

]

= 7443
=/ 7641
=7 742
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