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READ THESE INSTRUCTIONS FIRST
Candidates answer on the Question Paper.

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For n, use either your calculator value or 3.142, unless the question requires the answer
in terms of n.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
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Answer all the questions.

1 Expand and simplify the following expressions.

(@ (a—c)(3a+2c),

Answer [2]
(b) (2m+n)’.
Answer [1]
2 (a) Make b the subject of the formula a = 2?_20 .
Answer [2]
(b) Find the value of b whena=-1.
Answer (1]
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3 (a) Factorise 2x” —11x—21 completely.

Answer [2]

(b) By factorising 3p” +3p -6 completely, explain whether there is any integer p such that
3p* +3p—6 is a prime number.

Answer

(2]

It is given that y” is inversely proportional to x and y =4 when x = %

(a) Find the equation connecting y and x.

Answer [2]

(b) Find the value of xwhen y=6.

Answer [1]
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5 3 people can fold 360 pieces of t-shirts in 3 hours.

(a) How long does it take 1 person to fold 480 pieces of t-shirts?

BP~299

Answer hours [2]
(b) State the assumption that you have made for your answer in part (a).
Answer [1]
6 Simplify the following expressions.
2xz°  3(x-1
(a) T ( ) >
x°—1 2x+8xy
Answer [2]
" 5 7
®) (x—6) x*—-4x-12
Answer (3]
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7 Giventhat a—b=5 and ab=3, evaluate o’ +b* using algebraic identities.

Answer [2]

8 Alina and Chloe were asked to solve the equation 2x(4x+5) = 4x(x+1). The following showed the
partial workings presented by Alina and Chloe:

Alina’s partial working: Chloe’s partial working:
2x(4x+5)=4x(x+1) 2x(4x+5)=4x(x+1)
8x% +10x = 4x* +4x 8x” +10x = 4x* + 4x
4x* +6x=0 4x* = —6x
4x=—-6

(a) Whose partial working is correct?

Answer [1]

(b) Complete the working for the one you have chosen in part (a) and solve equation to find the
value(s) for x.

Answer [2]
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9 Itis given that 3 cm on a map represents 4.5 km on the ground.

(a) Express the scale of the map in the form 1 : n, where » is an integer.

Answer [1]

(b) The actual length of a road is 12 km. Calculate the length of this road on the map.

Answer cm [1]

(¢) On the map, a football field has an area of 6 cm®. Calculate, in km?, the actual area of the football
field.

Answer km® [2]
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10 Solve the simultaneous equations.

4x—-3y=-17,
15x-2y =20.
Answer x= Y= (3]

11 There are n balls in a bag. 8 are blue, 4 are green and the rest are yellow.

The probability of drawing a yellow ball is % .

(a) Find the number of balls in the bag.

Answer [2]

(b) Find the probability of getting either a green or yellow ball.

Answer [1]

(c) Find the probability of getting a black ball

Answer [1]
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12 In tnangle ABC, angle ABC = 90°. D is a point on BC such that BD is —;— of BC. BDis 15 cm.

A
53 cm
d
€ D 15cm B
(a) Find the length of 4B.
Answer cm  [2]
(b) Find angle ACB.
Answer ® 2]
(¢) Find the area of the triangle ACD.
Answer cm [1]
(d) Find the shortest length from D to AC.
Answer cm [1]
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13 A group of swimmers took part in the 50 m freestyle heats. The stem-and-leaf diagram shows the
time taken, in seconds, taken by this group of swimmers to complete the heats.

211899
221133345667
2326677

241156

Key: 21| 8 means 21.8 seconds

(a) Find the number of swimmers who took part in the heats.

Answer swimmers [1]

(b) Find the mean time taken by this group of swimmers.

Answer seconds [2]

(¢) Find the median time taken by this group of swimmers.

Answer seconds [1]

(d) Write down the time taken by the fastest swimmer to complete the heats.

Answer seconds [1]

(e) Top 40% of the swimmers will be selected to enter the finals. Write down the timing taken by
the last swimmer who qualifies for the finals.

Answer seconds [2]
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2

Answer all the questions.

(a) List all the prime numbers that satisfy —4<x<10.

ARIWEr e s [1]

(b) Given that @ and b are integers such that -2 <a<3and 1 <b <6, find the smallest
possible value of ab.

(a) Solve 3—-4x=24.

PartnerinLearning
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(b)

3  Factorise completely

(a)

(b)

(i) Solve the inequality

(ii) Represent the solution in (b)(i) on the number line below.

9-2x x+1

4

12pg-3pr+8q-2r ,

4-25y* .

PartnerinLearning
309
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An 80 cm string is cut into two pieces of different lengths.
Each of the two strings is used to form a square.
The length of the smaller square is x cm.

¥

(a) Find the length of the larger square in terms of x.

Answer ... cm [1]

(b) The total area of the two squares is 250 cm?.

(i) Form an equation in x to represent the information and show that it reduces to
x*=20x+75=0. [2]

PartnerinLearning
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(i) Solve the equation x* —20x+75=0.

Answer Xx=.............. +) S [2]

(iili) Hence, find the area of the smaller square.

5 (a) Each interior angle of an n-sided polygon is 156°.
Find the number of sides of the n-sided polygon.

ARSWEE o i S (2]
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(b) The figure is made up of a heptagon and an octagon of equal sides.

N P ch . ™

Find x.
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BP-~-313

\\ Raver

b L)
ool :{._..__....._.___._, )
. // i
e

Point B is directly opposite a tree at point 4.

You walked 18 paces from point B to point C along the river bank.

You then walked 6 paces from point C to point D.

You walked a further 5 paces back from the river bank to reach point E so that that A,
C and E form a straight line. Triangle ABC is similar to triangle EDC.

If each pace is 30 cm, find the width, 4B, of the river bank.
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(b)

824 cm

707
D 3cm F C

ABCD is a square of side 8.24 cm.
Triangle ADF is congruent to triangle BAE.
Angle AFD = 70°and DF =3 cm.

Find

(i) angle ABE,

ANSWEF [2]
(ii) the length of ED,
HARSWEr  voveumprmvesy vy svessseusm: cm [1]
(iii) the area of triangle ABE.
Answer ... em? [1]
PartnerinLeaming
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7

(a) If 540k is a perfect square, find the integer value of .

(b) Two numbers p and g are written as the product of their prime factors.
p=2>x3x7
g =% %5
Find

(i) the highest common factor of p and g,

MIBWEY  ovnrnpmveussssimymsnnsss RS, [1]

(ii) the lowest common multiple of p and q.

AWWE . cosnswmmass T [1]
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The diagram shows a solid made from a cone and a cylinder.

The height of the cone is 12 cm and the height of the cylinder 1s 20 cm.

The cone and cylinder have a radius of 5 cm. The slant height of the cone is 13 cm.
Find

(a) the volume of the solid,

(b) the total surface area of the solid.

PartnerinLearning
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Kent threw a basketball at a basketball hoop.
The height, 7 m, of the ball from the ground after 7 seconds can be modelled by the equation

h=2+61-5* .

Some corresponding values of 7 and 4 are given in the following table.

t 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.5
h 2 3 3.6 3.8 3.6 3 2 a -0.25

(a) Find the value of a.

AMEWEr  covovommies imus sy SR [1]
(b)  On the grid on the next page, draw the graph of 7 =2+6¢—5¢* for 0<1<15 . [3]
(c) Use your graph to find

(i) the height the ball after 1.1 seconds,

(ii) the time when the ball reached the ground,

(iii) the equation of the line of symmetry.

PartnerinLearning
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10 Kimberly purchased the following products from a supermarket.

2-litre cooking oil 5-kg Rice
Usual Price $5.90 Usual Price $8.50
*Special offer* *Special offer*
Buy 2 and get $1.80 off Special price: $6.80 Now

All prices are inclusive of 7% GST.

!Enjoy a further 10% discount using any credit card. J

Kimberly bought the following quantity from the supermarket using a credit card.

Product Quantity
2-litre cooking oil 8
5-kg rice 3
(a) Which product offers a greater percentage in discount?
Show your workings clearly.
ANSWEF e [3]
PartnerinLearning
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(b) Find the amount charged to her credit card.

--- End of Paper ---
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15

(b) Find the amount charged to her credit card.

--- End of Paper ---
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Answer all the questions.

BP-~323

1a [2,3.5.7 [B1]
b |-5 [B1]
2a | 3-4x=24
—4x =121 [MI]
—x=5125
x=-3525 [Al]
bi 9—2x>x+l 18— 4x I_"r-l
2 4 4 4
36-8x>2x+2 or 18—4x>x+1 [M1]
34>10x 17 »=0x
x<34 x<34 [Al]
bii
- O
+ [B1] ec)
34
3a | 12pg-3pr+8q-2r
_ R o [M1]
3p(4q-r)+ 2dq-7) )
=(3p+2)(4g-r)
b | 4-25y°
=(2+5y)X2-5y) [B2]
4a | Length of longer picce = 80— 4x
. 80— 4x
Length of each side of larger square = [B1 no need to simplify]
=20—x
bi | 24 (20-x) =250 [M1] eof
x% +400 - 40x + x* = 250 [M1 — expanding correctly]
2x? —40x+150=10
2 —
x°—20x+75=0 [minus 1m if never simplify]
bii | x*-20x+75=0
(x—-15)(x-5)=0
x=50rx=15 [B2]
biii | 52 =25 [B1]

PartnerinLearning
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17
Sa |exts=180-156
s Y. Il
J:!_3:60
T 24
=15 A1 —accept guess and check

(n—-2]x180 =156n
180n-360=156n
2dm =360

_ 360

"4
15

7-2)x130

(8-2)x180

o,

=1286
7

=135

x=360-1286-135
=06 4°

Il foreither 128 6 or 135

W1 for 360 rainus the 2 angles
Al

PartnerinLearning
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18
6(a) | 4B 540 0y M1 - 150, 540. 180
150 180 T M1 - Ratio
AB = 450 Al
or OR.
4B _18
5 6 180 » Ml
AB =15paces B 540 (\j 150
15%30 .| M1 - multiply by 30
=450cm : Al
(bi) | ~4BE=180-90-70 Ml
=20° Al
Accepts
tan ~ABE = B
8.24
ZABE =20.0°
(bii) | 6 cm Bl
(biiD) Area = -l— 3x9
=135 Bl
Ta | 540=2%x3"x5 [M1]
k=3x5
=15 [A1]
b | p=2°"x3x7
g x5
HCF =2%x3
=12 [B1]
LCM =2°x3*x5x7
= 2520 [B1] — minus 1m if either or
both leave as index form
M2
% | ol =§ﬂ(s)2(12)+7:(5)2(20) M2]
=314.159+1570.796
=1884.96 or 1880 [Al]

PartnerinLearning
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19
b A=7(5)(13)+27(5)(20) + 7 ( 5)2 [M2] for cone fmd cylinder.
—9D42035 4438 3185 +.78 5308 I\fﬁnuslmarklfnoareaof
o o circle
=911 [Al]
9a) |a=0.6 Bl
(b) | 8 correct points 2m B2
7 correct points 1m
Smooth curve Bl
(ci) | h=2.55%0.05 Bl
(cii) | 1=1.47+0.03 Bl
(ciii) | r=0.6 B1 - accept x = 0.6 but
highlight error

44 P R 326?

BN DO TRN SO NN T B

o
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20
10a | Cooking o1l oniginal price = 5.90: 2
=$11.280
Affer discount= 11280 -1 80
= $10
percentage discount = LhS = 100%,
~15.25% (V1] for 15.25%
Rice percentage discount = Mx 100%
830 [M1] for 20%
= 20% [£1] ecfbased on the two %

Race hasa lgher percentage in discount.

gcookingoil = (5.90x 8) - 4(1.80)
=$40

3 rice = (6.80x 3)

=$20.40

Araount charged = (404+20.40)= 0.9

=$5436

1] for multiplying 0.9 or
equivalent. It is okayto get
(40420 40) wrong

Al

--- End of Paper ---
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B BP-329
2
Answer all the questions.

1 Expand and simplify the following expressions.

\

(ay {a—cl{3a+2c},

* 3a% +2ae -3ac - 2> (w0

B -ap - ae*

AnSWer 3ﬂ > [/ { o QC?T [2]

(o) (2m+n)*.

i 3 b
Answer ATt Hmn tn [1]

2830
e o
:}'wﬁ

{5 bY= 2b-3a.

2 (a) Make b the subject o1 tne formula a =

g 3
% -0 = Ab-go

5 +3a = 2b%ak
fo. = blrra)d

Sa

Bvas = b
ga
answer D7 @ray

(b) Find the value of b whena=-1.
L -\
T (34¢-))

L. 22

b2 Answer 8

PartnerinLearning
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- . 3
- e ~ 2} Comoiele |
3 (a) Factorise 4d=23x="47" -

1-

Answer LL 1L X5, 2]

3 m 2
(b) By factorising 3p” +3p— (i , explain whether there is any integer p such that 3p” +3p—6 is
a prime number. N . o
Pisp b= APt

Alpe2>pD

i " PO &
Answer Wt & wr KA - P Ce b faat TEE3 f’g G ax
2 / ; i
- B o) &

N 2. o ; - |
It is given that y~ is inversely properticnal to x and y- -x;¢€n'x=§.

(a8) Find the eauation conneeting v and x
.

M-’ - R i*-fz\ém ' c a MM

z.
S
Z{-“’ g
F .
¥ -
Yz >
Answer I.- 2]
(b) Find the value of xwhen y =6.
r &8
Oiss
g..
* 730 2
Answer ﬁ_ - [
PartnerinLearning [Turn over
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4
5 3 people can fold 360 pieces of t-shirts in 3 hours.

(a) How long does it take 1 person to fold 480 pieces of t-shirts?
2

v
e :“ét‘fﬁiﬁp “”":\; B g‘%ﬁﬂ\f ‘*""V_} ;i g‘ﬂz ﬂj‘?kw i

" SR L (e {wmi)
P Dertona - 10O D 3 onela (WL
; =

| person = 4go i3 hevws .

Lnsyer 13 heuws, [2]

(b} State the assumption that you have made for vour ansy. or in part (a).

Answer  PSlwne thal ail of Har peope e the s fodly (1]
: o  Speas

6  Simplify the following expressions.
k.

T T =, g g
“wgedof A

g e

3
2 z Hx-1) ;e il
¥ =1 2x+8xp° ety

(Wi - factolsling

(a) £ i LT
) A1 O I ARopy)

h e st cortmren . 150
{"’i,"{?iXE%‘ A
a7

3:5,3

Answer Mu{‘?«t:ﬂ-i*t‘)({*&-%f}._r__ 2]

fx"b‘)w (&*b){x&»x} -2 @O

. sy -F. Mo
(X."b_)(::(_—kl)
= Sx+wo -3 _
G- b (x 12 sxs (W
Exc Answer  (-bY 2y [3]

=t ¥

PartnerinLearning
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7 Giventhat a—b=35 and ab =3, evaluate a” + 5" using algebraic identities.

[P LN% &

'fl
g‘v& )

o Ay Lo®

W
I
N

&
=) \ 2]

Answer

8 Alina and Chloe were asked to solve the equation 2x(4x + 5) = 4x(x +1). The following showed the
partial workings presented by Alina and Chloe:

Alina’s partial working:
2x(4x+5)=4x(x+1)

8x* +10x =4x* +4x

Chloe’s partial working:
2x(4x+5)=4x(x+1)

8x> +10x=4x"+4x

4x* +6x=0 4x* = —b6x
4x=-6

(a) Whose partial working is correct?

Fliua's t

Answer B

(b) Complete the working for the one you have chosen in part (a) and solve equation to find the
value(s) for x.

o

s =y e = O

2x (22¢ £3):=0

22X =Q or (3% 2 =D
A0 o x =2

5 (B )

Answer X0 o ’U’“Z[z]

PartnerinLeamning [Taurn over
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9 Itis given that 3 cm on a map represents 4.5 km on the ground,

(a} Express the scale of the map in the form 1 : »n, where # is an integer.

Stwy & sy oD

e B
| B0 000

I
Answer | -

(b}  The actual length of a road is 12 km. Calculate the length of this road on the map.

(¢)  On the map, a football field has an ares of 6 © v Cali ulatz

field.

| v+ 180 000 e

Som ¢ [200 00O

u*, the aoiual area of the football

H
“wﬁ 2 Is o i
b W:‘sgs*zsm ‘ P2 éf“

guswer 136

10 Solve the simultaneous eguations.

Swo =9 T ©
WD) -sn= 7
K>+ 3 = 3y
IS = 3uy
S = )

-
43

-©®
D¢ e —pu= -1 - (5)
Ox3D sz - py=bo -()
®@-®
gx - 45 = -k - 6O
=31 = - Th
x = 2.

Ay £} =-

i

o

Answer  x= 2 it 7

BP~333
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k2]
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11 There are n balls in a bag. & are blue, 4 are green and the rest are yellow.
The probability of drawing a yellow ball is ! .

(a) Find the number of balls in the bag.

Ty
T w WO
o = 3013

v = %

()

answer img_ )
(b) Find the probability of getting either a green or yelli
y

(2]

ail.

Adlow =z & -¥- L
ok
of e B AP ‘E__T,f’
:LW;‘— f_p‘\“‘b ig
=
o HEWe L (1]
(¢) Find the probahility of getung a black hall a“
Answer O

S oS— )

PartnerinLearning
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12 Intriangle ABC, angle ABC = 90°. D is a point on BC such that BD is ;1; of BC. BDis 15 em.

c

D 15em B

(a) Find the length of AB.
BC = kSumn .

20 1 Putieagenzs i

- ““ i !
ARz g3’ ug= (MDD
Ah= & i Ansgwer N ‘),g" ) 2]
(b) Find angle ACH. .
WA ﬁi& po _w_‘_. p
‘ ¥
g‘« A, r P‘, T " mi’&i_ﬁ - M;\
- -2 ( ')

N,
hre = L -..--12 °
() e 3197
. e em 2L
(¢) Find the area of the triar’s, ACT

frem of) langle ACD
L —L{’xbﬂVJC‘zX hd’ﬂ\d’“

28

= e ¥ g answer M0
> 4§20

(d) Find the shortest length from D to AC. * Gos -

.&;x A‘C,XM': ’*‘)O
Jix 53 xm“‘m k20

ht=z 5. BYq  Answer (5 8 i

1]
ht = |5-& (35F)

C .

PartnerinLearning
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13 A group of swimmers took part in the 50 m freestyle heats. The stem-and-leaf diagram shows the
time taken, in seconds, taken by this group of swimmers to complete the heats.

211899
221133345667
23126677
241156

Key: 21 l 8 means 21.8 seconds

(a) Find the number of swimmers who took part in the beats

(b) _ Find the mean time taken by this grou  ef swim-is.
KMD (;u.. B 4 3340 301+ 3(IEV1U D0 4 2264 3026w 323+ 23.2 € 2{33.8)4
b
’ 2(27) 4 DN+ 2.5+ 2B L e =

gl i 18

Answer 22 qf 5 | Seam:Ls [2]

(¢) Find the median time taken by this group af svimmers,

answer  22-b Stionds. 11

(d) Write down the time takarby th¥*astest swimmer to complete the heats.

Answer N-8 3elonds 1]

(e) Top 40% of the swimmers will be selected to enter the finals. Write down the timing taken by
the last swimmer who qualifies for the finals.

40T x 20> § (m)

Answer 25 L Setonds [2]

End of Paper
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