NORTH SYDNEY BOYS
HIGH SCHOOL

Year 9 Mathematics Task 4 (Yearly)

Wednesday 21 November, 2018

General Instructions Class:
e Working time — 90 minutes.
| |:| 9A Mr Pavlovic
e All necessary working should be shown.
. : : 9B Mr Zub
e Write answers in the space provided. |:| reuber
e Write using blue or black pen. |:| 9C Ms Ziaziaris
Diagrams may be done in pencil.
e Calculators are permitted. |:| 90 Mrlreland
e Attempt all questions. |:| OE  Mr Berry
Name:
Trig Alg Zulrgg Eqgns | Coord &S\'?ol Geom | Stats $33$ WM Tot %
1 2 3 4 5 6 7 8 9 10
11 | 15 | 12 | 13 | 10 | 10 9 10 9 5 | 104
Working out: Legibility:
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Question 1: Trigonometry (11 marks)

a) Solve for the value of w to 2 significant figures:

6.4 m

w

O

b)  Solve for the value of x to 2 decimal places:

Scm

C) Solve for «a to the nearest minute.

25

. . 3
d) The sine of an acute angle 6 is known to equal pt

i) What is the exact value of cos 8 ?

i) What is the value of cos(90° — 6)?

Marks
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e)  Two adjacent buildings are 457 m and 454 m tall respectively, separated by a short
distance.
A tight-rope walker decides to set up a rope between the top of each building.
Standing at the top of the taller building, the tight-rope walker measures an angle of

depression of 2° looking down at the top of the other building.

i) Sketch a diagram of the situation, annotated with the given information.

i)  What length tight-rope is required to join the two buildings?
Round to the nearest metre.

A

Philippe Petit walks betweén the Twin Towers August 7, 1974
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Question 2: Algebra Techniques (15 marks)
a)  Expand and simplify (5x + 3)?
b)  Factorise

i) 5a®—20a*

iy 2xy—6xz—y*+3yz

i) p?—pq—6q*

iv) 6x*+11x—10

. 2 3a—3
c)  Simplif a._
) P a 3a—2
. . X
d)  Simplify

a’+ab a?—ab

Marks
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Question 3: Surds and Indices (12 marks)

a)

b)

d)

Fully simplify Y10 V4C
V2
Rationalise the denominator 3-V7
2+7
Express in index form 1
X in index :
P 9 Vx2
16 _E
Fully simplify X 2
100y8z-6

2

Expand and fully simplify (m3 — 2mz )

A Helium atom is comprised of 2 protons, 2 neutrons and 2 electrons.

The following table provides accurate data for these particles:

Mass of a neutron 1.674929 x 10727 kg
Mass of a proton 1.672623 x 10727 kg
Mass of an electron 9.109390 x 10731 kg
1) What is the mass of 6.0221 x 10?3 Helium atoms to 5 significant figures?

i) Accurate measurement shows this amount of Helium has a mass of

4.0026 x 1073 kg. How much mass is “missing”?

Ask your physics teacher where the missing mass went....

Marks
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Question 4: Equations (13 marks) Marks

a)  Solve 3b_5_1_4b:_1 3
3

b) Solve t2—-2t—35=0 2

c) Solve 3y2+4+ 10y —5 =0 leaving your answer in simplified exact form. 3

3b—-1

d Make b the subject, given = 2
) ject, g a=-—
2x—3y =0
e)  Solve the simultaneous equations 3
S5x+2y=1
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Question 5: Coordinate Geometry (10 marks) Marks

a) Aninterval AB is defined by the points A(2,—5), B(—3,1)

1) What is the length of the interval AB? 1
i) Find the midpoint of AB. 1
iii) Find the gradient of AB 1

iv) Find the equation of the line perpendicular to AB, passing through the point 3
C(4,—2). Express your answer in general form.

b)  Sketch the graph of 3x — 2y + 8 = 0. 2

c)  Sketch the region defined by the equations y > x + 5 2
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Question 6: Surface Area and Volume (10 marks) Marks
a)  Find the surface area of this closed cylinder in exact form: 3
17.5 cm

b)  Find the volume and surface area of this pyramid (exact values) :

16 cm
i) What is the volume? 1
i) What is the surface area? 3
c) A 12 cm radius hemisphere is used as a mold to make a 3 mm thick chocolate dome. 3

Only the spherical part of the mold is covered.

What is the volume of the resulting chocolate dome to the nearest whole number?

12 cm
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Question 7: Geometry (9 marks)

a) What is the sum of the interior angles of this shape?

%

b) Inthe diagram below, O is the centre of the two circles.

N

A ‘/ B
C

i) Provethat AAOC = A ODB.

i) Hence prove that AC || DB.

iiiy Hence or otherwise prove that ADBC is a parallelogram.

10

Marks
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Question 8: Statistics (10 marks)

a)  Given the following set of data,

318

4 |7 8

5 | 4

6 |2 6

7|1 7 9 9
8 | 3 3

i) Find the 5 number summary.

i) Hence draw a box-and-whisker plot to represent the data.

b)  Use the following table to determine:

Class

Class Centre Frequency f Xcc cf
24 - 26 4
27 - 29 6
30-32 8
33-35 7
36 - 38 5)
n =30 A B

You do not need to copy this table into your workbook.

i) What are values for the totals A and B?

i) Estimate the mean.

Iv) State the median class.

11

Marks
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c)  Credit Suisse’s 2018 Global Wealth Report produced the two charts shown on the next

page.
1)  Why does the USA appear on one chart, but not on the other? 1
i) China was part of the report, so why doesn’t it appear in the charts? 1

Top 10 richest countries based on wealth per adult Top 10 richest countries based on median wealth per adult

n
g

Wealth dult “
Wealth per adult ealth per adu
$90K $191K+ .

$200K  $530K+

-}

COUNTRY MEDIAN WEALTH PER ADULT

RANK COUNTRY WEALTH PER ADULT

1 Australia $191,453
1. [ Setizetiand 030,244 2 Switzerland $183339 I
2 Australia $411,060 3 Belgium $163429 I
3 United States $403974 NI 4 Netherlands $114935 | 7
4 Belgium $313,045 5 France $106,827
5 Norway $291103 & Canada $106,342
6 New Zealand $289,798 7 Japan $103,861
7 Canada $288,263 8 New Zealand $98,613
8  Denmark $286712 2 | Ynited Kiogdom, | $9763
9 Singapore $283118 10; | Soaspets #nes0
10 France $280,580

12
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Question 9: Financial Mathematics (9 marks) Marks

a) A $10,000 trust fund earns 6% per annum, compounded monthly. 2
How much is the trust fund worth at the end of 21 years?

b)  Dr Lee, earned $120,000 in the tax year 2017-2018. Each fortnight, she paid $1,000 in
PAYG (Pay As You Go) tax payments.

She spent $15,000 for medical indemnity insurance and $3,000 for her professional
association fees, which are both tax deductible expenses.

Resident tax rates 2017-18

Taxable income Tax on this income

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 45c¢ for each $1 over $180,000

i) What is Dr Lee’s taxable income? 1

i) What the amount of tax on this income? 1

iii) Does Dr Lee owe money, or will she receive a refund? How much? 1

b)  The Australian Taxation Office provides a different tax table for foreign residents: 1

Foreign resident tax rates 2017-18

Taxable income Tax on this income
0 —$87,000 32.5¢ for each $1
$87,001 — $180,000 = $28,275 plus 37c for each $1 over $87,000

$180,001 and over $62,685 plus 45c¢ for each $1 over $180,000

Describe one way in which foreign residents are taxed differently to residents.

13
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c)  Jason wants to purchase this television priced at $7,996.

San‘ilﬁsyng Q975 Series 9 4K UHD QLED TV

® Quantum Dot Technology
® One Clear Connection
e Direct Full Array

Enter your postcode to check if we
deliver this product to your area *

o

* Delivery only available in the following areas:
Sydney, Melbourne, Adelaide, Brisbane, Perth,
Gold Coast, Sunshine Coast, Bunbury,

Payment terms are:
e 5% deposit,
e Simple interest at 12% per annum,
e 40 month contract.

i) How much interest is charged?

i) What is the monthly repayment?

14

+7996

+DELIVERY FROM$54.00

+ Delivery @
Limited Stock:
Delivery options available

X Click & Collect
Not available for Click & Collect

= Add to Cart
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Question 10: Challenge Questions (5 marks) Marks

a) Factorise

i) a*+a*b?®+b* 1
iy a*+4b* 1
b)  The closed cylinder shown below has a height of 5 cm and a surface area of 100 cm? 3

Not to scale

Scm

Calculate the volume of the cylinder to the nearest cm3.

End of the examination

15



NSBHS 2018 Year 9 Task 4 (Yearly)

16



Start here.,

Q. “) I _L. %_w Sh &q‘*sé‘%:
W
h l"l’f___w\ By

W S e
P e B
" e ess § F
—.:-CIWO?)qF
=~ 913 (24d9)
A
| j—‘r g
<) / ‘ ""““d‘ﬁ
g _ 39U
= 42.°39° Cw'%%f*\"”)

AT A
P
A 4o @) (10-8) £s10 = 77
B o
7 o . 2.
A
1o R e




Start here.

d.

0\‘.) (g’K(’??\L 7 ']/gq(,b ,(,.g)%,ﬂ _

b)) §& A

q"(l o) )

W( -1 ) (4%

vﬂ

QY ~ 60 L

’Mbﬁjll) m IV\ -’?J 2‘)

\I

W) pr o, G\;Lf

2 (p inlﬂlﬂ (p -*f)q{,)

N~

(M

b
i3 gt - 10

- (b -HS)(W' -y )

NV

C

J..._(kﬂw )(37°2)




5
1)
) r 1
@b Vol
s =
a;z@ ) af~-Y)

(e-b) ~ M axh)

-~

) —

= | (a-i) ~(n Vb)) "

1)

Additional writing space on back page.J

LOATdE s d‘yv Do N’t‘fT write anything, or make any marks below this line,



pe—

Start here.

Jit)yl@'o

Qj_,.@/—/

T2 E

__'____‘-__.__—_-—'-

N>

L
/




e fz@m@m Vil
” \,;'\11'1' Vi (o &~ Y §my Gin

Y (1691615 xi0™
Y

’j) Wﬂ—(@ (34119 7\I0W) \} Y1

2 33 Xl |
7<:b S Y . 7 i P—

= Baeb7lb XlO

(092 X (0™

-’/ 0 00402295 /ﬁ‘\ _
2 4. 67520 *xlob/{‘ﬂ /5'5&‘?(«)

) Ixpdod - o07B RIS 7
| - ’I\ft‘%“é Wy = O OVI]D¢ AT ey

Ad !ulal writing space on back page.

Office Use Qrly - Do NOT write anything, or make any marks below this line.



Start here.

|=4b

Q_&‘) B _gbv( - — = ’[

2 ..')

3(3h-) -~ 2(Hh)2 76

C)b & -2 t3b <=0

o -\F =76
[Ho = 1

(t- D)=




d) a = b1

T b

a(bt2) = 2b-|

Aot 2a = Do~

Zay) = 2b-ab

2ot] Z.b(3-2)

b = Zat)

.2z
| J M
Sulogt o (A) 29320
S —
e y= %
234 97 ]

Additional writing space on back page.

Office Use Only - Do NOT write anything, 6r make any marks below this line.

_J



rﬁ;lart here.

"‘) e | - —

@ ¥

) \ ¢ A(?,)'SO

V= (-9 +(1a0)

2 §tut?*
215 426
2z 6|
d= A7 u
4 a - ' rs-\r\
) gt [ =2 222
I TR W
= ("-,L: :;'&)
L
) axdied = JS’,L
M)O 7-7)

t0) it b= ¥4 /

UWM\'\AWL ) b s

U\+'2. S (m4) vl

équ( 1% §H"2°

L \)m ~33z0| W%M\/
) - —



b 2a-2usf=0
| J

VL

T 0,4 )

il

(’,{5’; 0)
2

»/

— —~U T
7 |

07 0¥ v ,
fehoe daahd (po.
v..—f‘." ) \/ |

z_'-bﬂuj V"w\in\ \/
u .

Additional writing space on back page.

Office Use Only - Do

NOT write anything, or make any marks below this line.

]



Start h 3 —‘
Qb o
‘a) | |W* ﬂ
o -~ Sh= 7,1"\"‘»/"'.523\}/&
L | 7 2 My (+4)
et = (B (5+17S)
i = 2285 W
b) R V2 Lixh
/NS ”
LN 2 2 eXDR) am
] l (G 92 _ IE&FC 3,
= 0 pa% L=l —
2, i
EEE : ' \N'm
/5
| Sk bme )/ 20\ /|
A [tX\o) ¥ 2/’}@0(141147 t2 6,))['13’9%0)
= 53s.a%
e




?)W = 279.27

¢ 279 cm®

/f'av e 4T mxh
V& Zmm x 4T(12) xk \ _
= 03 xknU¥)xly  \ 4 mks

| o
-’ufcm | s,
\ iy 257, /

“\‘
)

N - i

Additional wriling space on back page.

Qffice Use Only - Do NOT write anything, or make any marks below this line

_



Start here.

——
Tidoior aely un e [B0(122)
- = |go0° -

) I N ]

/D N\ -

B e == o
¢ / /
i ,/

1) Tn \Po¢, DODB,

Lhov = | e (vehiul dqw]fﬂ M\leo«wulw)

po BB (\raxbbb 54% 9
- c0? Do (vacw Sane  rde
« Nhot 2 ABoD  ( 54S)
M ~ Lock= LODY C(p"%pmu“\ At W
mrw 4\4@\0\% are e,qwg/)
pi('wl‘ DY / ab"v?ﬂ*d% cvqlzn—m.%fe fﬂ"\ﬂ'ﬁ),
() _AC=DY ( E,,,mobo\&m s dio I
S comrugnt g, vio yl)
o Ac 109D ( zpv&ven. W)

( G}a«b')("»-a“w“% ue5’|‘W(

2 m&j@%m

fPa.qﬂ-eft )




(4 stevs

@‘5.—-0]-_ M(gq)wj ”\Shgﬁsm
@/“ 1S 59} 'Q%Ts :}7

. " . 2 -54-F-4-958
w5 \ﬁi/mdaw 5w~w®}_ 58 - 54 -

A 39 9%

%4 !
_I.!:_’_rﬁ

' J { T A
30 Yo {o bo J0 ¥0 g

)  A=29  B=% (rewnl)

e 1L - B30
s, = "o .

N W i
A Wedion, Lo [ 732
7

C) \) OheMl)OLW otey W\QD(WW\-
m’r -

%5 U el m«(splo o becﬂ&c/(,umﬂ“u

ww rohed Vb‘«:’( ok 4‘*@45}‘)

o Dade W\ ﬁ\be)wd (f.bbh*‘d'“\ /\aw;;@
== AM@ &wﬂcﬂ w&th




MQC&MMW

W——-%qum&w

|
ﬂ%‘fl\-ovﬁb S e #%}m (Ofgrwfw(x»#k-

Additional writing space on back page.

Office Use Cnly - Do WOT write anything, or make any marks below this line,

_



(1) e breckok 151 §19,822 pleoFIcanr 87w

) Tk ow wil‘i,nuoa#/lohm*?%MW
ézs"%?z ‘

[ wﬂ DAY Cr s @ 41000 x 26 Ureoks

= 42(6m

“Aay owed « 42,5’,675'-1517,6000 |

9-——3‘@%00
1

Dr [ee vallget & Re, | 5}61?\“7 |

= $%5’, 143, %
b) Lﬁmq%bmm ./V
inoaw (3 16 w0t 3,0)
:Flo’L aw




b ?’Mmj\d@_ B

A bese e 0 firee hreghald o

V| = e el muk b [ tesgtoquoll]
_eat i%?,ool B

oo fooe il $25) 15
e § 18,320

- S0 w\lx\,‘mm W Yw [rqut—
Wﬁl

C) P @l?ﬂ") &

/BDW $?7"l€x(L'L('

Jokont & d 3996%0° "IS'X = x (1
- %%03‘1

AN

i ) I\
(4 'V(IJ

MWMW dbmﬁ—@»ﬂ‘){x?'”lg/ VaL,

g %26&&5&“ [mf 96 /wh

Additional writing space on back page.

L .

Office Use Only - Do NOT wmte anything, o1 ¢ any marks below tb

(q«@ﬁ #%S/ﬁ) _



[ Start nere.

= & —(—:ZGL.va*bq ——Ctlb?’

T
= (\{ZLt;Lbl). —(ab)

= (a4 bl"rw\o) (at+h L—@E)_ v

('fl) qu _{,q,b,'f

= 2T b b i _ darb

(cL Fb*) - {ng)

o (a 424 2ab) (At Lo =2ah)




____,_._- _‘h s JA;;S/ S'IA: | 00 | o
. —__Ck __ J

Stz 2T (v+h)

o2 - ‘2"7(\:(\"*'5#)
oD = T4 $0 T

_2Tr* 4 IO — 1000

T + §Tr -F0=0

——
vz SV 1 A/?fr! JrQWIb)

__—-_-.______—-

—

N
k LE

o ST £ 29857

__--—---"'--"-'-"--P

B 2

r‘g 2.20% Cl}nﬂ'&/ \"'*(O)

I ; \/-: ’ﬂ}‘%

/ D
g r( v20r) (§)

e HSY

& FF en?

‘--""‘-'——.__

Additional writing space on back page.

Office Use Only - Do NOT write srything, or make any marks below this lins,




	Task 4 2018 Year 9 v7
	General Instructions
	     Class:

	Task 4 2018 Year 9 SOLUTIONS v3
	Task 4 2018 Year 9 SOLUTIONS v2
	0455_001


