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Mathematical Formulae

Compound Interest

Total amount = P(l + _r_)
100

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 4mr?

Volume of a cone = %nrzh
4
Volume of a sphere = gnr

Area of triangle ABC = %ab sinC
Arc length =r@, where 8 is in radians
Sector area = %rze , where 0 is in radians

Trigonometry

a b ¢
sind sinB sinC

a® =b?+c*-2bccos A

Statistics

P
2

Mean =

Standard deviation = \f Zzlljjz - {%? T
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Answer all the questions.

1 Evaluate
(a) - N correct to 2 decimal places
J4.86+0.982 ° PREs
= 2.3459
= 1'7‘5 ,“
Answer ........ 215 &) . [1]
(b) (5.87>< 10° ) + (3.94x 10'2) , leaving your answer in standard form, correct to 3
significant figures.
= |-4%Q® X0
= \raa X \0‘3 x
8 —
Answer ... VAN XS T ®.... [1]
2 (a) Express 540 as a product of its prime factors.

SAD = 2% x 3° XS

(b) The number Sz is a perfect square, where x and y are prime numbers and

x> y. Find the value of x and of y.

[Turn over
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3 (a) Simplify 24a°° +84°b7. Leave your answer inM

= 4% S - & ko
d b 65 ‘»e»o\.h&e wdor Swpe .

4 R Nt drod il s V«SMagl\Y nt e
S O ~ Wil he O,

&

3%
l\- —
Answer ........... 0\ .......... ....... (1]

(b) Given that 9* x % =3*, find the value of k.

E;.k—(o - SK
- b = K
K =b oy

Answer k= veevsenslori e [2]

During a school’s anniversary, Joey sold x cookies at 50 cents each and (x + 30)
chocolates at 90 cents each. Form an inequality in x and solve it to find the
minimum value of x in order for her to receive at least $152 from the sales.

| oy
B0 4+ AWA3) 2 5200 — @ Pwlay UL a > 152 —TAD.
S0% + o t 2O = 1S 05 A4 p.ax + 2 2 \92
WoOX Z 150 LA Z VS
+ = 3A.285 ——@-.,ayrs\w\\awd\\v\ i 3235~ M)
" @ qo% 2L = A0

L # sudact g 2, porei®€
under  peiewtnt A ak-CNer povse,

Answer x = ] W @D [3]

----------------------------------
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5 Solve the simultaneous equations.
x+3y=29
2x=5y-30
B hwvactian - M
o4 by =¥ T O x=-3y —O
2 .-S\’ ="3DA@ 29 = S\(’%O —~®
B - i) - Oe-sy)- s8 —c—ao)}@‘d‘w“w we O W &
| Wy = %3 2(2n-3y) - 5y - 30 — @) simd
y ¥, 53- &y = SY -3
2% ~ 5(.8) = -30 Wy @ I
AN = O 1 = ¥y
X =54 A = 1%3&3)
=) 5&
Answerx=........... 9"‘® ........
Y= e Lol [3]
X +k . :
6 Rearrange the formula 10+ y =——— to make x the subject.
i AT
K
2 ey) = ek — ® oy = ¥ FE = o4l
O Ay” = A7 2K Ary =
A 4 >
AT Ay K 4% = """E:T —
1’" O\*NI) =K
A = Aty
L= )Ry
= _
Answer ....... b Bt 7 @ [3]

[Turn over
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7  Inthe figure, ACD is a straight line and CD = CE.
Angle CDE = x°and angle CAB = 2x°.
Determine if AB is parallel to CE, stating your reasons clearly.
E
D
A
B
Answer X A
ZCED » 2% (vawr %3 & O 2 }
0
BECK =27 (o F kD ® No: —tw fean qns
1 vewsons avt
wirrgy [ wisbigy.
LS ZECA OB 2 20wy alernek Zs g Gve R, A8 /OB )
...................................................................................................... [2]
8 Simplify.
(@) 503x-2y)-2(x+4y)
= B0y 2 -%y, — @ : oWNeC coneek
= B~ \8y
dnswer . N2 L B [2]

(b) 12p*+8-(3p-2)*
=4 3- (A - e, — ®
= \D_Vn-k g'_ Ap? x\2p — 4
= 3" 4 1p A

---------------------------------
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A map of Mount Fuji has a scale of 1 : 25 000.
(a) The length of a trail on the map is 52.2 cm.
Calculate the actual length, in kilometres, of the trail.

|: 98 00O

§.2 : 130500, — ®
1305 O am = 1205 km

Answer .......... 02 T

(b) A lake at the base of Mount Fuji has an actual area of 6.57 km?.
Calculate the area, in square centimetres, of the lake on the map.

lom: O 25w,
lan> = 0-02% \m’, -—-@
\05.\aeth«: G o kewd

............................

Answer
S»‘\ ‘% i reglew
10 The diagram shows a regular octagon (8-sided) and a r-sided polygon.
69°
Find the value of ». T
= _ (- x\ W TR
SANTENR, o
B wh } 8 D Qv\.-g'_) AT _ \5‘, - L‘AQ Le(f)
= \b&‘; ) [
A o > = \blw
_ . A8 6T ~35 A d) QX' =
\A"S\dﬁd wt } ) \Sgo (ROw - 3(569 = \Shwn
: DAV\ = 3@
ook eek- %= (80 - 16 W= \S.
= ng,
w- 5% — O ()
=\ 3 Answern=........... 2. ,.—@ .......... [4]
[Turn over
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11 The force, F' Newtons, between two particles is inversely proportional to the square

of the distance, d cm, between them.
If the force is 5.5 Newtons when the distance between the two particles is 2 cm, find

(a) an equation connecting F and d,
&
5= 5 — @
K.z 2.

F=—

e\"&(—

Answer ...t S

(b) the distance between two particles when the force is 3 Newtons.

22,
‘3: cl;
& = 22
- 3
" 55
= 3_.:"0%0
= D_':‘\,,X
Answerl:"\’ ....... cm [1]
12 (a) Factorise 6x° +11x* —7x. w3 W
- (pPen - -® o '} =3%
gx_l e \G &

= %[ AL *

ANSWET woiiiteitisonvenissSitaadwossnnm

q g . g q 2x 3 . j A 3{‘4:3_1-*3-9
b) Write as a single fraction in its simplest form + . 2OR-D W
& . = 4x*-25 2x-5 - (41},_;_5’3sz— 5) D

(oA SHE-5) Ot 53

2% 2 _—.®:nge%z_ﬁb.

K5 s)(zk@ AP

(A D0 - 5) (2 AS) (- 57
= 2%+ Gx+ (B B (e ‘57(17“’52
TS D) Q2+ (GL- 5)
= 1A \9
= I £\ S (B %«S’K}v«&}
(-5 —%y
s # Answer C’**%* ) [3]
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Al

13 (a) Express x*—6x—7 inthe form (x- p)’ —¢. (- %
> 2 e = -’
-t = - + 3= 327
L= % = & 151)@9 3 4 oqrs -bT poq -
= (1-3) -\, P = > ¥_q = -%F
X
a-= \b.

dnswer . $252) 706 82 11

o o1

(b) Hence, ;ketch the graph of y = x*—6x—7 in the axes below.

coorolveckas k- tive
Indicate clearly the values where the graph crosses the axes and the gcuming

point on the curve. R

@: 2L owok Wk
Answer @" Rovvingy Qo [3]
4y » sope V.

> X
/)i
=
b+
Y
= — 1—-l —C"""_-
N (-3) b Zﬁ-’- @L-’DQ(—"\)
SRR oo =0
)] 1=F o X7\
\I\LQ;\Z\(>O'0 1"*? = &%ﬁ
(x-3) -AL= = 3.
(=3 = b 1% = 3%- L3)-F
1-3 =34 = -\ .
e g 5
o= (3, ~Wb). went =0y Y=

[Turn over
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14 A\F-1 block is made up of 4 squares of sides 2 cm each.

The F-1 blocks can be combined to form more blocks and F-2 and F-3 blocksare

shown below.

F-1 (-
F-2
F-3
(a) Complete the table.
Block F-1 F-2 F-3 F-4
Perimeter (cm) 20 28 36 A4 [1]
C
(b) Write down an expression, in terms of n, for the perimeter of aF-n block
Answer %"\*D".@ ..... cm [1]
(¢) Hence, explain if it is possible to have a block with a perimeter of 100 cm
Answer
¥ 4 (2= 00
¥ - B3 @
W =l
> © N .
SN S, on weer RS VR o Wewe | o Wk Wi
pevwerey ek (R P W B e pes s [2]
Eaw):
P2 Y

Joyrens ’m‘ /»?-\\ W o -
1))

possiyle o Vowe  x M witn o penreter ok 10D - Pi
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15 Inthe diagram, WXZ is a triangle. WX =12 cm, XY=8 cm and YZ =10 cm.
/4

12 cm

X 8 cm 4 10 cm

(a) Show that triangles WXY and ZXW are similar.

Answer
[
P(N = = - 3
ZAxXY = BEXW Ceomman 25‘) @
N L W
X T W T 3

LAWY 1 Swiar o A7 R Sty 0
—
®
[2]

(b) Ifthe area of triangle ZXW is x cm?, find the area of triangle WYZ in terms

of x. Tl

bs Bs _ o
“Ap = ©Bs “AB %)
- A UR) ,
A [ . A<: PR
= Rt L9 e
\% By 5 %'JL q‘&—:i
i %i #* o awid = A~ L " S
AL . Su —» ql
= =X
\ =T
D%E%Q_V\e}\@’\* A AZXR Ve
ML) = X
L et 2
L d pesiz - B0 L*) ANSWeF s isavessvimvrnsasossnsss Mevesssns cm” [2]
.
= 7ol
x

[Turn over
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16 The sketch shows the graph of y = ka™*. The points 4(-2, 63) and B(0,7) lie on
the graph.

AY

A(=2, 63)

(a) Find the values of k¥ and of a.

3= ko
k=% g
Y= Fa
o= Far ) — @esd)
= Aa
o = A

X = Dy

Answer k= 1 =9

P K Wnect ) [ [3]

(b) Find the equation of the line AB.
. £3-%F
M= 5 — ®
= -

. \{;,18»1_—\5\' &

/
Answer ......0. = TR, [1]

-------

wae YEWR | X4Ax

e Y= 281t \.
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17 Cone A4 has a radius of 4 cm and a volume of 40 cm?.
Cone B has a radius of 12 cm and a height of 20 cm.

Cone A4

Cone B

(a) Calculate the volume of Cone B, leaving your answer in exact form.

duwe =

SP 7D — @

= 20%.

(b) Hence, determine if Cone 4 is similar to Cone B. Explain your answer.

Answer
(B - —®
\lk AQT - CC!‘.Q)
Vo T “qiom ®

= B4

¥
@) k= 40x
k= *5. —[MQ

\wy "AY"' a A
I )
aY ST e
HB a9 3
SMeg :'; __.__ ceve A
Cone B - \ ™) . /

S\ Vb #‘( \ y, Cove A 13 /\v\» Swayr 4o me B,

------------------------------------

------

------------------------

ot S\‘mﬁﬁ" o

[Turn over
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18 A flower shop sells 3 different types of bouquets, consisting of different types of

flowers, for various occasions. The number for each type of flowers in each bouquet
is shown in the table below.

Occasion Tulip Carnation | Hydrangea Rose
Type of flowers
Birthday 3 5 2 4
Promotion 5 4 1 3
Get Well Soon 5 7 0 2

The cost price of a stalk of tulip, carnation, hydrangea and rose is $1.20, $0.90,
$1.50 and $1.70 respectively.

1.20
- . . 0.90
This information can be represented by the matrix C = 150 |
1.70

(a) Represent the number of each type of flowers in each bouquet in a 3x 4
matrix F.

2 ?t 2 A«-y
5 vos |
Answer F = ( o) e Mo (D [1]

-----------------------------

(b) Evaluate the matrix P = FC.
| 2®
5 5§ 2 ¢
La Ay 5)("'%
5 3 o 2 5
A
[ w0
I LR v
\S - 40

K

"

P

(c) State what the elements of P represent.

De dewewds < f epeserd e vt gue A a Budedoy |

Pomekwy ovd  Gek well Son \euauek | vesgechvely (8 [1]
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(d) The flower shop wants to make a profit of 50%, 35% and 40% from the
Birthday, Promotion and Get Well Soon bouquet respectively.
Using matrix multiplication only, find the selling price of each type of bouquet

and represent it in a column matrix.

+tS o O . 40 26-85

O35 O b | = | a1:3%

o o 4A/lewn -at
»

® )

a6 85\
2. §*
Answer ......... e ew ....... @ ..... [2]
b evelit® adecwond & et in
Mgl \0.
== , t6 0 O
: ; 29) .
(A% \bO % O (-35 0 = (20.85 olRF u,qgr> — :_g@ﬂ
O O \4r
g,/—\//‘—“
(1) Cees)
H-9q
O w2 © ! 55 3_\ ‘i‘t
o \&7 -a8
oMy (c«f)

[Turn over
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19 The mass of some crystals were measured and the results are shown in the
stem-and-leaf diagram.

1{s 7 7 8
211 3
312 2 5 8
410 1

Key 2 | 4 means 240 g

(a) Find the median mass.

_ 230+ 320
Moo = 9

= 0fbg .

Answer .......... 275'_@ ......... g [1]

(b) Find the standard deviation of the mass.

Answer .......... Y bﬁ@ ........ g [1]

(¢) A crystal is chosen at random. Calculate the probability of the crystal having a

mass of at least 350 g.
A
w3

(d) It was discovered that the mass has been measured incorrectly. The correct

mass were all 20 g more than those recorded.
Explain how the median and standard deviation of the mass have been affected

by this error. @: exrhey eorvech-
s Ned to ttoke Ape wmereas  / \
e, st wass  srodol e 20m woe L udon s 9269 ek

Lne | dovdard] | devedon wadd vewen owowargeol

-----------------------------------------------------------------------------------
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20 The scale drawing below shows the locations of Village X, Y and Z.
The distance between Village X and ¥ is 600 m and XY is perpendicular to YZ.

(a) A waterfall is equidistant from the lines XZ and YZ, and equidistant from
Village X and Y.
By constructing bisectors, find and label the position of the waterfall, . [2]

(b) Shade the region inside triangle XYZ that is closer to YZ than XZ. [1]

(¢) Calculate the actual area of the shaded region, giving your answer in
square metres.

bm:mw\ - Wa&-@\:"ixnbx@o

low = (Ow = Ak oW
(201) 2-20m =, 220w,
——— - eMaen”
o Am = Aaow ) O ohT,
O
\CM: \ODW\ y
(om? : LOoOM — ™)
Pren = 5 x AX 22 = AAowd (20D
A = A4 X OO 0D ’
heasad } o3 W Answer ......... A% O‘D—”(J@mz [2]
s T OSTS (acept : 40450/ 42000 [ 400
43550 /448%0 [ 4s 0o [
45000 41 8D

[Turn over
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21 The diagram shows a solid in the shape of a prism.
The cross-section of the prism is a trapezium ABCD with height 4 cm.
AB=17 cm, CD =20 ¢cm and CE =24 cm. The volume of the prism is 6660 cm>.

17 cm
A » B
hcm E
= . 24 cm
0 20 cm ¢

(a) Find the value of A.

o ¢ AofEzium = S x A+ 20) xW _@ - aveon B cfeoge A,
=1\3:-5W.
IR'5W X 24 =

L6EO — ED - Wuwe & pism.
oW = 275

a \
N 2 x

Answer h= 5 —®

..................................

(b) The solid is made from a material with density 2500 g/ "w.
Calculate the mass of the solid, in grams.

W
\owe = O-000 00\3‘"@ =S 3
O = ©-00LLEWE 25009 — ™

=

1000 OO e, — T,
oo Magl) = 2SO K O-O066L

\b.L,'E'(ﬂf—-—% (:.M:Dcwxa

= \L-LB% e
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22 The diagram shows a circle with centre O. The angle of the minor sector is
0 radians.

The perimeter of the major sector is three times the perimeter of the minor
sector. Show that 6 = 0.571, correct to 3 significant figures.

Answer
MoV wstoc F rlm-e) + v — ®

Mreov et = & 4+ oy — |

3(rO 4 or) = r2®-8) +or. — () (ech)
2O 4 by = M- vO AT
4D A4 = AV
A6+ = AT
ot =T
srt = B
& = 053039 'IS

O = 05T (Sreaw)g

[4]

[Turn over
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23 The diagram shows the position of three landmarks 4, B and C,
C is due South of B and B is due East of 4. AB= 500 m and BC = 345 m.

4 500 m I

345 m
C
(a) Find the bearing of C from A.
145
oG = s T
e— = DA L% .
%Qﬁ\w"rﬂ 2 A % A&E
= A- O
= (ﬁ_A“ (oo /k

+ Q—ev\m\“\&Q ocomrocy £ W
tdg
ABSWEE orvnee. o LI v

(b) There is a clock tower at landmark B. The height of the clock tower is 64 m.

Justin walks from landmark A4 to C.
Calculate the greatest angle of elevation of the clock tower from Justin.

_ S el
g T 23395 > 55-3\5".
= ,—-g—?——Q bl o w
Ao & = —;%%;\'5 ,@@d}) aw 95 3% S T2AB B )

xS )Mgs.%qsa

b © =
S = A—e\v\ﬂ‘ @%—;‘:’\) Qv
28 3. Y.

1)

2 %O

= -’ o
e

Ao OMC = Hx SO R3S

= 280.
o= J <5
= O AT
Ax A% A W = WSO — o]
W= 2836

END OF PAPER



