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General Instructions:

e All questions may be attempted. Time Allowed:

e  Write using black pen.

e Marks may be deducted for careless or Reading Time:

badly arranged work.

e All working and answers are to be written in
this test booklet.
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line through your faulty answer and rewrite
your answer on the back pages of this booklet.
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e Board approved calculators may be used.
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next to your class.
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Section A Multiple Choice

Circle the correct response

1 Which of the following is the solution of the quadratic equation (7 — 2x)(3 + x) = 0?
(A) x=3orx=-1 (B) x=3orx=-%
(C) x=-B3orx=1 (D) x=-3orx=2
2 Which of the following could represent the graph of y = (x — 3)* — 9?
(A) y A (B) VA
X X
(3: _9) (_35 _9)
(C) y A (D) y A
(_33 9) (37 9)
x X
y A
13
3 3
Which of the following is the equation of the circle graphed above?
(A)  (=3)+(@+3)7=4 (B) (-3 +(+3)°=2
(© (x+3)°+@-3Y=4 D) (x+3 +@-3yY=2

5
6
5+6°-7°
A —_ B
) 2X5%6 ®)
5+6°+7°
C —_ D
© 2Xx5%6 ®)

In the diagram below, which of the following is a correct expression for cos8?

5+7°-6°
2X6X7

52+6°-7°
2X5%7



10

Which of the following is the natural domain of ?
2—x

(A) x=<2 B) x=>2

) x<2 D) x>2

Which of the following is the solution to the equation tanf=—1 for 0° < 6 < 360°?

(A)  6=-45°or O=45° (B) 6=-45°
(C)  6=135°0r O=225° (D)  6=135°0r H=1315°

Stewie Dent is collecting the following sets of data.
Which situation is a set of bivariate data?

(A)  The time Stewie spends watching television each night.

(B)  The height of each boy in Y10 and the length of his right foot.

(C)  The best scores recorded by all Y10 students on a particular video game.
(D)  The favourite TV show of each Y10 students.

Which of the following is the exact area of the triangle below?

3
4
3
A &2 B) —
(A) (B) NG
©) A2 D 12

N

Which of the following has the y-axis as an axis of symmetry?

(A) y=sinx (B) y=x"-2x
1 2
© y= i1 D)  y=+vl6-x

If the discriminant of a quadratic equation is a square number, which of the following statements
about the roots is true?

(A)  Equal real roots (B)  Real and rational roots

(C)  Noreal roots (D)  Real and irrational roots



Section B (15 marks)
(a) Expand and simplify (2x — 1)* + 4x.

()  Simplify 3v2++2.

) Calculate the final value of an investment of $5000 which has been earning interest of
4% pa, compounded annually for four years.
Give your answer correct to the nearest cent.

2
3—x

(d) Write down the equation of the vertical asymptote of y =

1
Solve 2" =—.
(e) olve >

® Express y =log, x in index form.




Section B continued

(2) A bag contains 2 blue marbles and 3 green marbles. Two marbles are drawn from the bag,
one after the other, without replacement.

(1) Write the probability of each outcome on the branches below.

Draw 1 Draw 2

Blue

Blue
Green

/ Blue

QGreen

\ Green

(i1) Find the probability that one blue and one green marble are drawn from the bag.

(h) The diagram below shows a glass. The bowl of the glass has a cylindrical top and a
hemispherical base.

«— 6ecm —

(1) Show that the volume of the bowl of the glass is 457 cm”.

(1)  Find the height of liquid in the glass when it is half full.




Section C (15 marks)

(a) Express % with a rational denominator. 1
5

(b) Yohc paid $420 as a deposit on a lap-top computer. 2
Find the price of the computer if the deposit was 15% of the total cost.

() What is the value of angle 6 in the diagram below? 2
Give a geometric reason for your answer.

(d) Five years ago, Lledwod bought a car which has been depreciating at the rate of 15% pa. 2
If it’s current value is $10 205, how much did he pay for the car? Answer to the nearest dollar.

(e) Given that £ is a positive number specify the largest and the smallest of the 2

following numbers:
1

1
272t 22 gk ok




Section C continued

) Use the diagram below to answer the following.

D

(1) Prove AACD || AABC

(11))  Hence show AC bisects ZDAB.

(g)  If3p>—2=10, find the value of p*.

(h) Determine whether the point (2, 3) lies inside, outside or on the circle
(x—1Y+@+1)>=8.

Justify your answer.




Section D (15 marks)

(a) The results from a class test are displayed in the table below

x f cf
8 1 1
10 1 2
11 1 3
12 2 5
13 1 6
14 2 8
15 4 12
16 2 14
17 3 17
18 1 18
19 1 19

Use your calculator and the table to help answer the following questions.

(1)  State the mode. 1
(i) Find x and o, X= 2
Express correct to one decimal place.
o, =
(111) Rekrap awards a prize to those who get more than 1
X + 0, 1n the test.
How many prizes are awarded?
(iv) State the median. 1
(b) Solve log,(x+2)=2. 2
(c) Write down a pair of inequalities that define the shaded region below 2
Y Note The shaded region is bounded by the lines

4 y=x+2andy=2.

~




Section D  (continued)

(d) On separate diagrams, draw neat sketches of each of the following, showing
intercepts, asymptotes and any other important features.

(1) x+2)y-1)==2

Y
X
(i) y=-@+1’+8
y
X
(i) X +2x+)*=9
y




Section E (15 marks)

(a) O is the centre of the circle below. What is the value of angles o and 3 in the diagram
below? Give geometric reasons for your answer.

40°

b A parabola has equation y = x> + 4x + 5
(b) p q y

(1) Write down the y-intercept of the parabola

(11) By completing the square, express the parabola in the form
y=(—hy+*k.

(111))  Write down the coordinates of the vertex.

(iv)  Sketch the parabola, using the information above.

y

(c) Eromlik has just received her Yearly test result of 80%. She feels disappointed as her
HY test result was 84%. Her teacher gave her the following details to show that she had

improved.
X o} Eromlik’s marks
HY 60 12 84
Yrly 65 6 80

Show, with calculations, why Eromlik has improved.




SectionE  (continued)

(d) In the diagram below, OG = OK and LHGO = ZJKO = 90°.

J
b
G, H 9 H K
a
H

(1) Prove AOGH = AOKJ, giving clear geometric reasons

(i1))  Hence give a reason why a = b.




Section F (15 marks)

(a) State the number of solutions to the equation sinx = 0 for 0° < x < 720°?

(b) Two lines have equations kx +y =2 and 3x + 8y = 15.
Find the value of £ if the lines do not intersect.

() A frustum is made by making a horizontal slice through the pyramid,
and removing the small pyramid.

18 m

By using similarity, or otherwise, find the volume of the frustum.

(d ()  Factorise x* + 4x + 4.

(i)  Hence factorise x* — x* — 4x — 4.




Section F  (continued)

(e) By first factorising a° — a'b — ab® + b’, show that @’ — a*b > ab* — b’
for all positive numbers a and b.

() Let f(x)=v9—x’

()  Find f(-1).

(i)  Find f(m®).

(ii1))  What is the domain of f(x)?

(iv)  Sketch y= f(x+1)+1




Section G (15 marks)
(a) Given that f(x)=2-— e

x—1

6)) Explain why f~'(x) exists.

(i1) What is the domain and range of f~'(x).

(iii)  Find the equation of f~'(x).

log,, x

(b) For x > 0, which expression is NOT equivalent to a

(A)  log,(a") (B)  x" (©)  (log,a)" (D)

(c) For the scatterplot below, which of the following is closest to the equation for the line of

best fit?
40 A7
30— ° .
o °° ° o
20 + e 2% o,
2 S e .
(=] ® °
10 +— °
f f f f > x
1 2 3 4 5

(A) y=30-x B) y=30-4 (C) y=30-10x (D) y=30-20x

(d) By letting u = x* + 2, or otherwise, solve (x* + 2)* —4(x* +2)+3 =0




Section G (continued)

6—r

(e) Consider the formula: 7 =
rx—Xx

(1) Make x the subject of the formula.

(11) State any restrictions which may apply to the variables » and x.

() Find the bearing of C from 4, correct to the nearest degree.
A

3 km

B |137°




Section H (15 marks)

singsin(180°—¢@)

I£ 0° < ¢ < 90°, simplif
®) ¢ S T 05(90° 1 ¢)

(b) Solve 2 x 57! = 17. Express your answer correct to two decimal places.

(©) A point P is chosen at random in a square ABCD.
4 B

Not to scale

D C

What is the probability that £ DPC is not acute. Justify your result.




Section H (continued)

(d) A sphere has radius 5 cm and a cone has height 10 cm and its base has radius 5 cm.

NOT TO SCALE

-----------

The sphere and cone sit on a horizontal surface.
Find the height above the horizontal plane such that the circular cross section of the
two solids have equal area.




Section H (continued)

(e)

T

M P

The points A, B and P lie on a circle.

The chord 4B produced and the tangent at P intersect at the point 7, as shown in
the diagram. The point N is the foot of the perpendicular to 4B through P, and the
point M is the foot of the perpendicular to PT through B.

(1) Explain why BNPM is a cyclic quadrilateral.

(i1))  Prove that MN is parallel to PA.

Section H part (e) is continued on the following page



Section H (continued)

(e) LetTB=p,BN=¢q, TM=r, MP =5, MB =t and NA = u.

(iii)  Show that = <.
u p
If needed, just state why two triangles are similar. Proof of similarity not needed.

(iv)  Deduce that s <u.

End of paper
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Section E

@
.

{a)

(®)

(‘l/!i/murks}

Section E

(continued}

O is the centre of the circle below. What is the value of angles ¢ and f in the diagram

oy

below? Give geometric reasons for your answer.

(d)  Inthe diagram below, OG = OK and £HGO = £JKQ = 9(0°,

40°

A parabola has equation y = x* + 4x + 5

(i) Write down the y-intercept of the parabola

(i) By completing the square, express the parabola in the form

y=(x-h+k

n ::QnL-i- Z_)

ol = 4T
C An | o f—1h = Centra_
s Pwid e T&Q——Mg/\a; a_t—

;pug/leg {n HL&LW@—;Q?WT

the— <trevan ez S uL“{:a,,b-/(
\z—j/— The X e Oy’ |
J
5 v

— ]

. Y=(xetajr+ 1t Y
2_% | —--—)

J
b
G " 0 Ok
a
H
i) Prove AOGH= AQKJ, giving clear peometric reasons T2y
o = - Tok (Yerhea

PP 2% av = Seq M A (

< oak =z Tko =90 (gmen

Odl:

ek AVl

A Lo B

= AKOTCAA‘S)'

(ili)  Write down the coordinates of the vertex. -, 1 ) il
/
(iv)  Sketch the parabola, using the information above. B
i
) ]‘f" L TR
VKL e Prelids
o o ioct
- x g Lj"-a [ T4

Eromlik has just received her Yearly test result of 80%. She feels disappointed as her

HY test result was 84%, Her teacher gave her the following details to show that she had
improved,

? finee thnats

X a Eromiik’s marks
HY 60 12 84 4 ( 2)
Yily 65 6 80 - 15 (2 5
Show, with calculations, why Eromlik has improved. ror r—_
B4 —bo =24 i 24—~ 12 = 2 3$p Absvwe X
Q)D—'éb’“: 154 ) 5 £ = 2:5¢p 0»370-—“0_;
. -\le—puu(\ Ve \(e_‘w_(ﬁ s

@i

Hence give a reason why a=b. : 7

]

o mathiny

(W?clm;

wat &l are

G T b
Co—a

Q%M‘ /







Section G (15 marks) SectionG  {confinued) N
. P . - -
. (a)’\ (Gx“"')cﬂ that f(x) =2 x—1 hor‘ C-‘-%?-_I{-_aﬂ C) ho:eJI'J-i_[r:f]" QQ"‘ . 2 (&) Consider the formula: ¢ = :X;—rx . ) r_JC, x '?‘: Q X?(-‘O
ﬁ : () Explainwhy /(x) GL:;\SP' Q_VQ( valwe |1 \/ (i}  Make x the subject of the formula. )('_(r"!) ;to . r#1 2
Ay thore UTo dnigue  xX-value. : e
(i) ~ What is the domain and range of /(). D2 ocefR, x#F2 ¥ |2 rad ‘ A Cr=) b
L o Q: e ?— ‘ | v D+E o—fﬁ ;
eio"‘\' . Lf I b‘ £ - F()L) o = _."?_.:f j.i-”
(i) Find the equation of 77(x). SO [ 5 5 ._g_.l_ 2 v
L) D oxelR, =i A = 2-x < e
Ri yeR,y#Z : \ Y- v tir
2-2 i ) ]
22X } 2 =20 — (X =3) Ge-3) - |+ _l___ V’( (i)  State any res'trictiqns which may apply to the variables » and x. 1
’2—::*1 ;550 T Lot T T2y ey Jd = 2 FD_C ‘ 21 -2{ el
() Forx> 0, which expression is NOT equivalent to a'*%~. ‘ 1 {_FEO
@) log,(a) S® 2 T 0 — a: ‘
v ' v ' a” L ‘ (0  Find the bearing of C from 4, cotrct to the nearest degree. 3
{c}  For the scatterplot below, which of the following is closest to the equation for the line of 1 s o I
best fit? 3km ZT N
40 A \‘.‘
R = _‘?_0_ = —4 .
4 . : B : e, 5 ] '
- p “ R 0. 2135 52685
= 19— s == p= 20 : .
T e o
(A4) R (C)  y=30-10c (D) p=30—20x AC :,} 23 4 5% axzxs xcoSI37°
(d) Bylettingu=x2+2,orotherwise,solve(xz+2)2—4(x2 +2)+3=0 2 ) AC= JBS,C‘r%oeHOS"
2 AC = T, 419345673 em v
U —-4u+3 =0 . . ~ .
. ) -5 S 2 B s 1371 .
—_ —1 )= o,
(U =3)Cu =t v 5 7. 419315 63
=3 U= \ ’ . -
T e g =07° (uen dAgyree) T
Avz=23 T > marky _
> X2 =1 . - : — -3° : -
* =1 ' . e She Bearing e fom A= 15 '
X =t No_ S6IN lqone, — C
b TxE— T , ¢
Lox= 0 W S U/ '



Section H (15 marks) ' ;
J = % mark

@

(b

©

singsin{180°—¢)

I£0° < < 90°, simpli
<é simplify = 905+ 9)

-2V
e X

Solve 2 x 5! = 17, Express your answer correct to two decimal places.

S:L—H_ 9‘ -
(xu)z{js* zﬂm /

= ] = (913296
"’“%;?/ e

U7 = 33 [QAF,\

/

A point P is chosen at random in a square ABCD.
4 B

P Not to scale

What is the probability that £ DPC is not acute. Justify your result.

/\ fot gice of g vere= 1" v
D ¢ = vackvsof J-Civth, =

2 A s@»«wc%ct —11—’“\(/7(:)7—

Considor St~ —arde DPC

< 1 1064(;% ac@@) - Avrea gf]awe 1

=T
[

J«f\ P hes on Sy ~Cche = J0PC = G0 /

- Ir\etc-@ﬂ Area >Qrm-rc:.fd& LDPC s obuse”
/’rvee\%vu'u“(ﬂ - "‘7\13;/

2
v

secfionH [continued)

(d) A sphere has radins 5 cm and a cone has height 10 cm and its base has radips 5 cm.

/\ NOT TO SCALE

The sphere and cone sit on a horizontal surface.
Find the height above the horizontal plane such that the circular cross section of the

two solids have equal area.

Sx & f: (R?‘: [Ose —KX
x = A .
== A . Aards = TR \
h =T = "F® :Wéoi o
Ton 042 7%

NSy C.n

J

R= 2§f<2§”&i “}1>




sectionH  (confinued) SectionH [confinued)

© (e) LetTB=p, BN=q, TM=r,MP =5, MB=fand NA = u.
e

N P?’
(=
TA»TE 1
T
The points 4, B and P lie on a circle.
The chord 45 produced and the tangent at P infersect at the point 7, as shown in g1 hat S <~ )
the diagram. The point N is the foot of the perpendicular to 4B through P, and the (iti)  Show that — <;'

point M is the foot of the perpendicular to PT through 5. If needed, just state why two triangles are similar. Proof of 51m1lanty not needed.

{ Explain why BNP3M is a cyelic quadrilateral. 1 - - I
/ LM LPNB=90 (Ar\j s om ST iy 7 | ATMMH ATNP@ Agalar) /
“ 1

LISP’IF’ 7’ (Wﬂreﬂg@ /emm‘kﬂf .
thZsmd[%”éNFMﬂ?’sime/ 'Fm@

(ii)  Prove that MN is parallel to Fd. ‘ : 2

Lt /BNy ="b
Then /BPM = b (A ™ Mgfmig //
Also LBPM= Z-F AB (A H Se(?m&‘f WW) (iv)

: ﬂ@n LBNM L[f"/fﬁ b / . Thn T

End of paper
Section H part (¢) is continued on the following page sipap
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