Sydney Boys High School

MOORE PARK, SURRY HILLS

YEAR 9 ADVANCED MATHEMATICS

Yearly Examination 2016

General Instru

e All questions

e Marks may be deducted for careless or badly

ctions:

may be attempted.

arranged work.

e All working and answers are to be written in this

test booklet.

e If you wish to rewrite an answer, draw a line
through your faulty answer and rewrite your

answer on the back page of this booklet.

Show the number and part of the answer

being rewritten.

e Leave your answers in the simplest exact form,

unless otherwise stated.
e Board approved calculators may be used.

e Clearly indicate your class by placing an X next

to your class.

Time Allowed: 90 minutes

Examiner: JM

Name:
Class Teacher Question | Marks

%A Mr Boros 1 /16
9B Ms Chan 2 /16
9C Ms Evans and Ms Kilmore 3 /16
oP Ms Ward 4 /16
oL Mr Choy 5 /15
QU Mr Wang 6 /14
9S Mr Gainford 7 /14

Total /107




Question 1 (16 Marks)

(@) Calculate 54-8x7+14+(-2)

57.7—+298.3

(b) Express your answer to o correct to 3 significant figures.
+

(c) Express 2a ' with a positive index.

(d) Express as a single fraction %JFS_TX in the simplest form.

(e) Simplify the expression 4x—3(x+5).

(f)  Simplify 5x° +2.

(9) Solve and graph your solution on a number line to 2x—-5>1.



(h) Evaluate pg”for p=-3 and q=4. 1

(i)  Expand and simplify (2x—5)(3—x). 2
(J) Calculate the size of angle &, correct to the nearest minute. 2
5.3cm
m 7
7.8cm

(k) Tickets numbered 1 to 20 are mixed up and then a ticket is drawn at random. What isthe 2
probability that the ticket drawn has a number which is a multiple of 3 or 5?

End of Question 1
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Question 2 (16 Marks)

(@) Solve:
(i) 4x-6=3(1-x). 2
X X
(i) E+2:E. 2

(b) In anormal week Jonathan works 35 hours. When he works 5 hours’ overtime at time and 2
a half he earns $850 for that week. How much is he normally paid per hour?

(c) A setof golf clubs valued at $800 is sold at a discount of 22%. Find the selling price of 2
the golf clubs?



342 3
@)  Simplify 200, S
2mn mn

(e) Find the exact distance between points (~1,2)and (3,7). 2

() What was the original cost of a notebook computer with a GST-included price of $1850? 2
The rate of GST is 10%. Answer correct to the nearest cent.

(g) Sydney and Melbourne are 713 km apart. They are represented on a map which has a scale 2
of 1:2 000 000. How far apart are Sydney and Melbourne on the map, correct the nearest
millimetres?

End of Question 2
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Question 3 (16 Marks)

(@) Calculate the surface area and volume of the triangular prism, correct to 2 decimal places. 3

35cm 21 cm

48 cm

14 cm
(b) Ifsing= %, find the exact value of tan . 2
(c) A cylinder with base radius of 13 cm has volume 9556.7 cm?®. Find the height of the 2

cylinder, correct to the nearest centimetre.

(d) Lachlan earns $81 500 in a year. His allowable deductions total $4 000. Using the table 3
below, calculate his total tax payable?

Taxable Income Tax Payable

0 - $18 200 Nil

$18 201 - $37 000 19c for each $1 over $18,200

$37 001 - $87 000 $3 572 plus 32.5¢ for each $1 over $37 000
$87 001 - $180 000 | $19 822 plus 37c for each $1 over $87 000
$180 001 and over | $54 232 plus 47c for each $1 over $180 000




(e) At Bathurst High School, a total of 36 students are on either the baseball team, the hockey 2
team, or both. If there are 25 students on the baseball team and 19 students on the hockey
team, what is the probability that a student plays both sports?

()  The angle of elevation of the top of a lighthouse (T), from where Keno stands at K, 28 metres
from the base B of the lighthouse, is shown in the diagram below. Keno’s brother Edison
stands at point E, twice as far from the base of the lighthouse as Keno.

T
NOT TO SCALE
m 33°
B 28m K 28m E
(i)  Find the height of the lighthouse. Answer correct to the nearest metre. 2
(i)  Hence, what is the angle of elevation of the top of the lighthouse from point E? 2

Give your answer correct to the nearest degree.

End of Question 3
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Question 4 (16 Marks)

(@ Completely factorise the following expressions:
(i) X +x-T72.

(i) 5x°-7x-24.

(b) Solve simultaneously 3y —5x=2andy+2x+3=0.

() Make v the subject in each of the following formulae:
(i) F=kv’.



(i)

w |
— | =
<|F

D
(d)  Using the diagram to the right:
A 20 cm
NOT TO SCALE X cm
-
6cm C 8cm E

() Prove that AABC is similar to ADEC, giving reasons.

(i)  Hence, find the value of x.

(e) Ifx%yz®=7*and xy? = 7°, then xyz equals 7 to what index?

End of Question 4
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Question 5 (15 Marks)

(a2) The line AB has the equation 3x—y-10=0.
(i) What is the gradient of the line AB? 1

(if) Find the equation of the line parallel to AB and passing through (4,5). 2
(Leave your answer in general form).

(b) Cameron invested some money 2 years ago at a simple interest rate of 6% p.a. He now 2
has $3 360 in his account. How much did he invest 2 years ago?

(c) Determine the value of k in order that the lines tx—2y+k =0and 3x+ y —t = 0intersect 3
at (-2, 1).

-10 -



(d) Hayden runs 16 km in 1.5 hours. He runs the first 10 km at an average speed of 12 km/h. 2
What is his average speed for the last 6 km?

(e) A line through the points A(3, 9)and B(—1, 3k) has a slope of —6 . What is the value 2
of k?

(F)  The height above the ground, in metres, of a person’s eyes varies directly with the square 3
of the distance, in kilometres, that the person can see to the horizon. A person whose eyes
are 1.6 m above the ground can see 4.5 km out to sea. How high above the ground, in metres,
would a person’s eyes need to be to see an island that is 15 km out to sea? Give your answer
correct to one decimal place.

End of Question 5
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Question 6 (14 Marks)

(a) Completely factorise x* —y*+6y—9. 3

(b) Jasper bought 45 stamps, some for 10c and some for 18c. If he spent $6.66 altogether, 2
how many 10c stamps did he buy?

(c) The speed (v), in km/h, of a ski lift is inversely proportional to the weight (w kg) it carries. 3
A ski lift carrying a weight of 320 kg can travel at 16 km/h. What is the speed of the ski
lift if weight decreases to 250 kg?

-12 -



(d) A yacht race consists of three legs. The race starts at A and the first leg is 14 nautical 3
miles to B, on a bearing of 125°. From B the second leg is 12 nautical miles on a bearing

of 215° to C. The third leg is from C back to A. Find the distance from C to A and the
bearing of A from C.

(e) Iftheline y=3x+1 is reflected about the line y =4. What is the equation of the resulting 3
line?

End of Question 6
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Question 7 (14 Marks)

(@) The figure shows a rectangular prism, with ~DBC =30°, ZGBC =60°,and /CGD=6. 3
Find the exact value of tan 4. A D
30°

NOTTOSCALE g

60°

(b) It takes a boat 2 minutes to travel 2 kilometres when going with the current. When the 4
boat is going against the current it takes 4 minutes. The current is always constant. How
long would it take the boat to do the same journey in slack water, where there is no current

at all?

-14 -



(c) A cube with side lengths 4 cm is to be cut in the following manner: the corner of the 3
cube is removed by making a cut through the midpoints of three adjacent sides.

The diagram shows the resulting figure after the first cut. Similar cuts are made at each of
the remaining corners of the cube. Determine the increase or decrease in total surface area
as a result of slicing the eight corners off the original cube.

(d) Box 1 contains one gold marble and one black marble. Box 2 contains one gold marble and 4
two black marbles. Box 3 contains one gold marble and three black marbles. Whenever a
marble is chosen randomly from one of the boxes, each marble in that box is equally likely
to be chosen. A marble is randomly chosen from Box 1 and placed in Box 2. Then a marble
is randomly chosen from Box 2 and placed in Box 3. Finally, a marble is randomly chosen
from Box 3. What is the probability that the marble chosen from Box 3 is gold?

-15-



Extra Working Page 1

End of Exam
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'Question 1 (16 Marks)

(a)

(b)

(e

(d)

(e)

®

(g

Calculate 54—8x7+14+(-2) . 1
— ‘1 ;R j Wt-or
\// Uu I‘.C‘iﬁ
Express your answer to 27-29_—— '422983 correct to 3 significant figures. 1
+
{
JLTF eI %
p \
6 ZQf\(ﬁ f{n& 15 Cf\
Express 2a” with a positive index. 1
:_2__ / !’Qljt\sf ov”
A ' iong
Express as a single fraction £+3_Tx, in the simplest form. 2

: Lo §+ ( g;z:(
Nc 2% BL—‘B """’\ 2x+9-3% \/ v
g, & AT

CLQF‘@ MmN C‘?%'U\af _-G_ -+

No mars. ‘ q --;CG: o noted
= - v’ %19%\;@7{'
T ; e oy
Simplify the expression 4x—3(x+5). 4_x 2y -!g n ‘ . J/ l {Jk 1
= - 15 P

wrerd

Simplify 5x° +2. ' ' 1
1mplity ox 7 / Q\{j%or

Solve and graph your solution on a number line to 2x—-5>1. l 4 2
‘ ‘ e
11.76 \/ 217é Vv
~ 73 |
D . Sy
o \ =2 ~5 4 g
| wiark or
- No ’W\czr/kg ‘ CFPA

l’F lefj 7C43 akove ag\d C_\"’GF]” Ccmf.c?f

l



(h) Evaluate pq’for p=-3 and g=4. 1.

~3xi6=-4% v’ &'iXF% =

Ve j

()  Expand and simplify (2x-5)(3-x). : 2
G -2¢%- 154 S Lost |

v’ ~ / pRr arfs 4
= 22 HlIx- 5.
()  Calculate the size of angle @, correct to the nearest minute. 2

\ 5"% i
..!Zm\:____ O

5.3 cm —‘"‘g
) & =342 v
7.8 cm 545 ['[’ ’-[g,mc‘(r/(

(k)  Tickets numbered 1 to 20 are mixed up and then a ticket is drawn at random. What is the 2
probability that the ticket drawn has a number which is a multiple of 3 or 5?

End of Question 1
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Question 2 (16 Marks)
(@)  Solve:
) 4r-6=3(1-x).

[N

e-C=3-3,
T =4

x= C%/:}-
C/,‘s «é
() Lo " 2
D 2 {\C/ ;}(}}J &5}
VT O
2L _L - -] AN o oK o<
32 &S
ot =T - -
&
~2C= -1 °

s = 18
(b) Inanormaj week Jonathan works 35 hours. When he works 5 ]
a half he earns $850 for that week. How much js he normally p

0Urs” overtime at time and 2
aid per hour?

S0 420 hf
() A set of golf clubs valyed at $800 is sold at a discount of 22%. Find the selling price of 2
the golf clubs?




gD
, N2
12m°n* 37 o’ {f@{*‘
d) Simplify ——— + . ¢ 2
@ PiL 2mn’ mn” C% q

. 5f

AT

‘Q{QW K }’;{" ﬁ%ﬁt /\\ \(\CM,}E?Q}
e 2 pet” &

-9

(e) Find the exact distance between points (—1.2)and (3.7). ] .2
; o fei
S I o
d= N (e =Y (V2 ugT 9 o
Z 3 7 - - { @“i}% g]j;% ;}‘*"'M '{é}e{%
- 1 ' . . g
=\ {”55) l {5> . Gv% i}{ n %\gﬁh
- i & T } % éw @Aﬁiﬁ& "%% -
= \i e L g P § &5% .
= y %@
=N R -~ F
®

What was the original cost of a notebook computer with a GST-included price of $1850?
The rate of GST is 10%. Answer correct to the nearest cent.

2

& i Z (yoX
$1250 = ol -3 mw&%ig@ et

(g) Sydney and Melbourne are 713 km apart. They are represented on a map which has a scale 2
of 1:2 000 000. How far apart are Sydney and Melbourne on the map. correct the nearest
millimetres? :

End of Question 2



(Qe»lu,{‘*lﬁ"m)‘l' Ma—k L q Savweqy o %O’t— R (> X+ 4 | Txaur 20 16

@

(B awd Yhwswa—(0] (v)
() ¥ " blagroun (Umak ]
¢ :(a Gx)oyt-é_l)(%’) pd 3 ¢ Coprrec Hlomn Solutilon
—{ 48 X320 ¢ :
( 2 wavks]
= 3742 cw> (U5 Nit-9={7 ¢ Fuwd Sine o truweo
= axie (o ware |
t@;;»( 48 xla) X 3o
= Qo ¢w? C
loe8o (1] C{(__ V = TR
» Cakl-—.sa-c__'k__ga(m —+ R i Cf;—-t)-'(3~‘7 pradl léq TR
‘Nt?f‘-K(M ;4\/\/ 65) ( T
P B auwd Aw swe AW o) ’ﬁ—— 1e2

) ls‘ E—
> Miwwsg (o0:%) Lo —

M eobrect— D’MCQlw:ﬁ‘

leq ©

-]

LT ncortec v owud oL 4 60'?VM<_)
Y Zobrec t Su,\oc,‘h\‘u.{-to;% (wto
forwula Witk <o erect— audwe,

(ATWI &U/\&.V\{ég)

. -~ h cf_’_.o{(-sﬁ-—Q‘_c,._"ih Sn ‘o(,{—" -F-e;]—-— \6’(69 }—
¥ but—with Coriect Soln (1 wmark)




(o)
()

T w Co-m e
“Taxable

— ﬁ;g'g—oo.___ﬁ%é{-ooo
= <75 oo (lmawK).

00 0
(W) Ti5o0o0 —3Teo

= 40506 x (0°325|

= |3162 %o

C lmak 1

Cil ) Tote | tax P ogeable

= 1316250 + 325 (2
~ 1"6734 5 Ciwat-t

tep ¢
A""\/g/ inesrhrect$ 2
— {er (-5

—(2).
O+ two sjr-zfs

CQ)\/L\M\, DM&W (A 1)
° With e et

b -SH}LM-BC{M{*
W v §y R~ 1 e rke r
S %QHA&,’/\M;F%H
A N lays
W (v ()
| ‘ 2 w | )
° Preb = _8 = (:

36 " hohftmf[kf%
ho l/vm,f—lc.f‘ T e
e T Lo ® |
;: ceoun t™ el

a 'Is,e-\



- /5%

2§ ko zg E

L e T =
Cl) FuaT Bk & Lan2?
| ) Zg = T
® =28 +amzs®
= 18 - 18 >

ﬂ\,\/ 2. Fer ConLot
Solwn \Nﬁ"’{z\ ALW
S(’\o\r\/ 4—%330.

the Moo oot Wel?r

( —o 5,
+—OO ) f—el" he T CLC’U*{’--QCF‘—
Wearect— d\—fe—afw%
]t:,w\@% A edwek| o hana
224 w ad o W th P“QJ@
Seet lo—u | —Q—— o



Question 4 (16 Marks)

(a) Completely factorise the following expressions:

i x+x-72.
(x+2) (%) @

(i) 5x*—Tx-24. P=l20 s=—" 2
| W Ccvmc(*
(Y?('\{ )(Yx 43 ) l (AJOV ) 0'/\/{ e\/e
— —— :
0y listing ont cmm d.
= §(7(~3) (5'7(.,48) @ CCVVQCZL Faclle—w'flv‘l[fonq
5 k |
s (x-2)(Sx+%) e
(b) Solve simultaneously 3y 5x=2and y+2x+3=0. 3
Y= =02 — ; . _
| oo (=)
Ly =5 stimid C ,
3['21’3)’§1 s Z SC V'V)/ ﬁ/mw/famlc’w&
— L ~9-Sx=2
=1
= |
- Y=~ 2(-1) - 3
= -1
() Make v the subject in each of the following rmulae:
G F=hb’

I [mv\'MJc .



V= §I€’ . '

(d) Using the diagram to the right:

20 cm

NOTTO SCALE xcm

-
6cm € 8 cm

(i) Prove that AABC is similar to ADEC , giving reasons.
T AARCE and ADEC
LBRC = [LEDe ( given)
LBCA = £ ECD (ﬁfva}ﬂ)
ZzQﬁ&QULéDH4C€%MW%Wmf>

(ii) Hence, find the value of x.

. ) / ,
@ }ié - ,.él ( cwMS'famff‘“j sioles ‘?{ st lar 85
(

‘ Gied /77“9/3@V‘?j;‘ﬁma / j

A = el = f?ew"m C
b \

(e) Ifx?yz’=7*and xy> =7, then xyz equals 7 to what index?

(7(2‘/%%)(7“/2): Oyt | o Tudex=?
7%« T = ‘7Cf . k

(xyz)'= 77

Sy = -? End of Question 4
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7 N
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IT=.3F S
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= $2000 (=Y
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3)64"1‘} T=0@)| "

Subdin (1) 5 Q-2+ =0
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?uiﬂn(’fh - — _"{—-;{'SQ N // /;ﬂ
N S ="5_ (4 V4 /(3/
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A
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Question 6 (14 Marks)

(a) Completely factorise x?_— y +6y-9. 1 Y - ~ 3
- LN & =
XL —(4-3) / _ Sho

|
B ). [ ~ 2 O E.-‘...‘
( X+ (y-2 )/ ( 2 =Ly-3 ) ) : Ua:({ o ) ‘J

blry-3) (x-+43)

S

(-3 )(X-Y +3 )
v /

(b)  Jasper bought 45 stamps, some for 10c and some for 18c. If he spent $6.66 altogether, /} 2
how many 10c stamps did he buy? 5 VO _ -

toN

ler x=104 ste

h (L) sy
45 -2 = |§¢ ¥ 55 \E

\O2¢ + 18 (45 -x)= 6G6 /
— 0 x+ S10 —1Sx =666 P
Clo - b = ¥ l 38 Mramd.’)s
X=1%

S He bought 18 10¢-Sramps

(¢) The speed (v), in km/h, of a ski lift is inversely proportional to the weight (w kg) it carries. 3
A ski lift carrying a weight of 320 kg can travel at 16 km/h. What is the speed of the ski
lift if weight decreases to 250 kg? C
K :

1EX 43 —660) L . PT5s (1) K=5120

18 20, K=5120 Q L\JU,,,.K',_U
- L Q ONSAL -

= 120, 45ke/h|




) oY/ 1 . L_k/ : &-‘3
5] X i § X3
2 BRI
1/ u\\— | Y " o
: A \ > a) \_ v I] \\
'\ \v) = \'\J\“k S \I

(d) A yacht race consists of three legs. The race starts at A and the first leg is 14 nautical = Ty
miles to B, on a bearing of 125°. From B the second leg is 12 nautical miles on a bearing

of 215° to C. The third leg is from C back to A. Find the distance from C to A and the /
bearing of A from C. — i
aing o » « (T) g ehAC
/
N\ 1287 //| (exact )
' |4 \
N A / e W 2 = & ais &
AN Z d. (DLAB= T 2%
\ g FHE o et
3&_& (D) Cofrecr
\ ren /| 2 L —
3>'-;x;[ ; Ac=J 12t a0 (LN
A=2%5 = o Nm | \g /e e
5 439wm | LY o
7 . AC
. o |
Bearing= 345 36 van fAER = ME
e ) 3
JACKB= 44°24%
1;“’_(_3(”{{\9 A Lo C= 360- 49°2 £l 259 — 34-5° 26"
(e) If the line y=3x+1 is reflected about the line y =4 . What is the equation of the resulting 3
line? X, AN
N 4 = 3+ |
b= S+ A= DX , <=
(.'\ : |, ~ \
— A= 4 i §— 9 =
J -
- )
< " -y
,'{'I )
-+ \ Cd

i | 1) | S e fl{, 0
l l ) \; C _5-_ L I Ll_. ) (-/ ’ \Lj ( / .4
X AYy—"1 ;O‘ L _ W;-,'L.f oo =100, J
-5 — P x i" I,{'_VI.L"\ ¢ g / f_'f'(;.' a ),'r:ﬁ;ﬁ_ .E—,-_—

or Y =X t 1 Q/ TR L2 ey

-

/
W 07 i © “\/ L'Kl”a *‘17‘“.("53// Q/ C;{Jf\' = ;1. O N( OrAect
AV o AL ' .
_ ; ) _ L End of Question 6 _
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