Sydney Boys High School

MOORE PARK, SURRY HILLS
YEAR 9 STAGE 5.3 MATHEMATICS
Half Yearly Examination 2018

General Instructions:

All questions may be attempted. Time Allowed: 90 minutes
Marks may be deducted for careless or badly

arranged work.

All working and answers are to be written in this

test booklet.

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 Examiner: TE
being rewritten.

Leave your answers in the simplest exact form,

unless otherwise stated.

NESA approved calculators may be used.

Clearly indicate your class by placing an > next

to your class.

Name:

Class Teacher Section Marks
9A Ms Kilmore A /15
9B Mr Gurjar B /13
9C Ms Millar C /13
op Mr Choy D /13
OL Mr Gainford E /13
ouU Mr Wang F /13
9S Ms A Ward G /10

Total /90




Section A - 15 Marks

(a)

Increase S400 by 30%

(b)

What is the volume of a 6 cm cube?

(c) | Calculate:
i) ﬂ to 4 decimal places
5.21x3.06
ii) 3/5.498x10° to 2 significant figures
(d) | Simplify:

i) 6d —d +4e—5d

ii) 3b*x2bx4b’

iii) 15x°y* +5x%y?




(e)

Write i as a decimal
27

(") Evaluate 8§

(g) | Write 7 986 000 in standard form

(h) | Write 0.000001234 in scientific notation
() | write 3x™ without negative indices

(i) | How many metres in y kilometres?

(k) | What is the supplement of 72°?

End of section A




Section B — 13 Marks

(a) Write in simplest surd form:

1

) (8x)

-3

ii) (16m*)*

(b) | Expand and simplify:

i) (2x+5)°

ii) 6x(2x+1)—x(4x+3)

i) (4x+3)(4x—3)

)| Eind the value of %(a2 —b)(b*—a) if a=6.3, b=8.9, c=18.3 to 2 decimal places




(d)

Simplify:

i) 5x° x2x* +3x°

(e) | Circle the rational numbers:
1\? . |16
7, m, (—=|, 4.6 |—
Vi, @ (ﬁ) 25
(f) If we record the height of a tree to be 8.0 metres.

What is the greatest possible error of this measurement?

What range could the height of the tree be?

End of Section B




Section C — 13 Marks

(a) If 2:30pm was 12 minutes ago, in how many minutes will it be 3:00pm?

(b) | Simplify:
i) V63
.. 3
ii) §
i) 5J10x44/5

iv) 1247 +4x245

V) 2\/5 + 3\/5




(c)

Factorise:
i) 3x+6y
ii) 8> —16b
iii) ¥’ —3x* —3x

iv) y(x+32)+4(x+3z2)

(e)

A truck carries 15 tonne of coal. How many trucks would be needed to move 190 cubic
metres of coal, if there are 1.2 cubic metres in one tonne of coal?

End of section C




Section D — 13 Marks

(a) Rationalise the denominator of the following surds:
i) A
42
i) —5
4-3
(b) | Express 3.304 as a fraction in its simplest form.
(c) | Expand and simplify (x* +2x+1)(x* —2x+1)




(d)

Simplify the following algebraic fractions:

i) —+—

4 2
+ 2
3x 9x

i) 1-——

'y’ (@x’y)
2xy)’  16x%y’

(e)

An equilateral triangle and a square have the same perimeter.
The sides of the triangle are 2 cm longer than the sides of the square.

What is the perimeter?

End of section D




Section E — 13 Marks

(a)

Solve for x:

1

1

NENAENEE

2V/5

(b)

If y:iz+l and x:L,ShOWthat y=
X x 1-¢

t2




(c) Burt expanded a product using the distributive law but, unfortunately, he erased the
terms in the second pair of brackets.
Bx+1)(......... )=15x>-13x-6
What are the missing terms in the second pair of brackets?
d -1 -1
(d) Simplify m _+n_
m+n
(e) In a system of 3 gear wheels, the first wheel has 4 teeth, the second 12 teeth, and the

third 8 teeth. How many revolutions will the small wheel have to make before all wheels
are back in their starting positions?

End of section E




Section F — 13 Marks

(a)

Jeremiah had a book of raffle tickets. On Monday he sold 10 tickets to his family. On
Tuesday he sold % of the remaining tickets to her neighbours. On Wednesday he sold 5
tickets to his school friends and his maths teacher bought the two tickets remaining.
How many tickets were in the book to start with?

(b) | A painter had 3 tins A, B and C holding 1, 3 and 5 litres respectively.
A'is empty, B is full of blue paint and C is full of white paint. The painter fills A from B, he
then fills B from C and pours the contents of A into C. He then repeats the process.
How much blue paint is there now in C?

(c) At a school 15 students were absent on Monday, 12 absent on Tuesday and 9 absent on

Wednesday. If 22 students were absent at least once during these three days, what is the
maximum number of students who could have been absent on all three days?




(d) | Three people bought a pet one day. Their names were Sonic, Mario and Princess Peach.
The animals they bought were a turtle, a parrot and a guinea pig. They bought their pets
for $25, $50 and $100.

Use the following clues to figure out which person bought which animal and for how
much.

(i) Sonic is allergic to birds.

(ii) Princess Peach couldn’t get the $100 pet, so she bought the turtle.
(iii) Mario saved $10 a week for 10 weeks in order to get his pet.

(iv)  The mammal was $25.

(e) | Angela and Barry share a piece of land. The ratio of the area of Angela’s portion to the
area of Barry’s portion is 3 : 2. They each grow corn and peas on their piece of land.
The entire piece of land is covered by corn and peas in the ratio 7 : 3.

On Angela’s portion of land, the ratio of corn to peasis 4 : 1.

What is the ratio of corn to peas for Barry’s portion?

End of section F




Section G — 10 Marks

(@) | (i) Show that (a+b)’ =a’ +3a’b+3ab’ +b’

1 2
(i) Hence show that x =23 +23 is a solution of the equation x* —6x—6=0.




(b)

1 .
The fraction i)_; can be written in the form 2+ ————, where x, y and z are integers.
X+

Find x, y, and z.

(c)

Suppose A, B and C are three numbers for which
1001C — 2002A = 4004 and 1001B + 3003A = 5005.

What is the average of the three numbers A, Band C?

End of the test
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Section A - 15 Marks

(a) | Increase $400 by 30% Vel e Do, 1

LOOY |'3 = $BID

(b) | What is the volume of a 6 cm cube?

Z,

2 2
(-°= i om

u.

(c) | Calculate:

=

H

) V , 3 e TOWE 1
i) _ 6873 to 4 decimal places = NeRM e

5.21x3.06
= 043\ (ude)

e

5 PR oont
i) ¥/5.498x10° to 2 significant figures Poov < (.8 . !

\ T N D, e P
CotnFusSIDn OWE? \
s . o T.~'0 Lab -
= 12D (20 oo DG G 2 T
i g LS Oy % éﬁwgé
St "

(d) | Simplify:

) 6d—d+de—5d | B

ﬁf%

3

e [ I )

5

ii) 3b* % 2b x 4b°

|

= o 7

= - [N
> A5 D

iii) 15x°y* +5x%y°

e,
=,

LS
73 5,
Yo, F !
ey




(e)

Write —i as a decimal
27

e e———

O, 143

— . —T
SomME DVD NOT €ECOGwIE 1

3 Ay TwasS Sotat i
) Evaluate 8° 1T avlPeplilc™y TR ..j:}% -
oS50 0T QEMAST T
% couL Dy uSe THEIR Q&kﬁi:%%%wgg}%
- TpaRi wWELL DS  SE
Write 7 986 000 in standard form 1
“ = — NERY POoORi DOWE
A8 x 1O g
A8 e — Stoundlouch
5%.«%"{4; A{;’%‘(%@’é@f
(h) .

Write 3x™ without negative indices

o

e |

£
s,
Y

(i} | How many metres in y kilometres? " 1
o
(k) | What is the supplement of 72°? wmELL . DO

(20107 = 10D

End of section A




Section B — 13 Marks

(a) | Write in simplest surd form:
1
i) (8x)3 . ;r ' }
(ZX s & W\Gwlhfc/ cevvcc“L an $wev
=
i) (16m?)* ] = oL s = =l
4
5 3 Hm* 3w
Q‘ V\/\GV’IA 71\51 ¢ ov ;/—(’C'{- i/\,‘ovl\fmj
@ mar b 7}0/ (t-'vrf'c'/' c.'mswé\w
(b) | Expand and simplify:
| +25 (1 oo e
A GinveV
i) 6xQx+D)-x(4x+3) = (24 +0x - Yot -3
= B2* ¥ 3x
@ [/VH?‘VZ&FQ/ (’L';'V&C",'
ansSwev
iii) (4x+3)(4x-3) = lé?(jl-'q
@ mavh '/io/ Covwecl
AnGuverv.
(c)

Find the value of %(a2 —b)(p*—a) if a=63, b=8.9, c=18.3 to 2 decimal places

10 540-32L @ e h -"q\f Cev-.etjf

aAnsiwvev .




(d)

Simplify:

i) S5¢°X2x°+3x° = ]ch7 -+ 57(3

Q navh 7£“’ 50"‘/‘20{ anSiev

”) mx+1><mx—2
. o 4| +X—2
c— | X
_ VV\2> | | X -
i,V\O\c/l\ "{c« COi.{('[’ A swiv
(e) | Circle the rational numbers:
16
25
@Mav/«s ‘fc'v' all 2 povvwdl answers (,'Vc/g(//
= \ i
6 mavk 7[“ QM/\/ 2eorveet answevs Cf‘»;c/u’/
ov 300» c"QC'{' Answevs pgan df @/(”A’c’i 'Qmsv\:/eaf
('WC[EC\/-
(f) If we record the height of a tree to be 8.0 metres.

What is the greatest possible error of this measurement?

Clm =2 = 0.CSm ' A .
) fWL'(L"/L ]ZC!V éc’;‘r'!f%

aquswev.

What range could the height of the tree be?
*T7-9Sm Fo 805w
@ mar h /lff‘/ Covirect

A siver.

End of Section B




ﬁ YA N
Section C— 13 Marks f\g\vé‘ww% Crvom g;%g? WA W/Z *@W BN fé“t@

{a) If 2:30pm was 12 minutes ago, in how many minutes will it be 3:00pm? 1

1%

(b) | Simplify:

) V63 = \5%7 s 2 E |
> = zwgz - 26

ot = 3 ,
{béﬂ‘% L0 SWRS CV%’%Q?’%;@ é’fij

i) sviias = 54208 w45 = | oplz )

EZQ J% T«ﬁazwefﬁi 1 Mﬁv”i«j

W) 127 eax2s = izﬁ}(z\g/ - 6\5@
4

v aewm = 43 903 = U\sg




(c)

Factorise:

i) 3x+6y e % (}i %”2’33
i) 85165 — gbﬁ{ b “2/}

. ) ﬁ\g
iii)  —3x% -3x — /Tﬂi (/n*i/i - 3;}%‘” Jjj

V) p(r+3z)+4(x+32) —  (u+ %%{ ‘«f}%é’ij

(e)

A truck carries 15 tonne of coal. How many trucks would be needed to move 190 cubic
metres of coal, if there are 1.2 cubic metres in one tonne of coal?

0w = 190 ¢

End of section C
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“) %gﬁ"%; I )
S e
o 5 (2)
— 7 (4 - lot
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) let X 3304304 -. - -
o '—'—?304--‘3634-' |
(Q_.i__o e O - 34 (\3
A99 % =3304
S o
@ )7e ~5_______2%!
- ) e 304
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Section E — 13 Marks

(a)

Solve for x:

1 1
s+ 2B —E

Ms-Joc + 235 +Jx =205

2V/5

20 - & |
L'_\Fj :ZB(ZO‘*I>
2 = 2_0 -
. & 2 1%

- very Poorl«j done

"~mamj students
f\)rgo’t that
Lo ee L poniy- | Whien addin g
lj=-}c——t-} L frachons we
(ch\ <Tft) aeed a Common
Lhominato
=l-2t+t + -t i "
e ©
- 2batt e (ot
-
=l -2t +t2 4t -¢2
t
= | -4 dn'
It - many stud ents didn't

*Show that',




(c) Burt expanded a product using the distributive law but, unfortunately, he erased the
terms in the second pair of brackets.

Bx+1D)(......... )=15x*-13x—-6

What are the missing terms in the second pair of brackets?

] =15a" AN A
[ e 5 4 ==k

- 1 mark per term

(d) Simplifyﬂ_]_ih—n_1
m-+n
= # + Tf‘\’ = min i
mMmn M+ N
M + n ~ 1
- M4+n mMmn
YY\h‘_
W + N
= M+4n Akl
mn \

(e) In a system of 3 gear wheels, the first wheel has 4 teeth, the second 12 teeth, and the

third 8 teeth. How many revolutions will the small wheel have to make before all wheels
are back in their starting positions?

LCM (4,12 %) = 24

.6 revoluhons

End of section E
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dy Method 1 : D a srid

26 [-eo tool-T P} GR

5@0&. R X Vi
Pesc\ ARy
Mario x| /hxl S/ X
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Sect

- YeurT
ion G — 10 Marks o

(a)

(i) Show that (a+b5)’ = & +3a’h+3ab® +5° : _ _
(ar by’ = (o) s b) farb) /
(o .

= (m‘%:;} (4> + 205 b .
= pt4aat b+ abrs aTb + 2abh kb

T

- acs Bgﬁ’ba»%a\if' + bt /

1 2
(i) Hence show that x =23 +23 is a solution of the equationx® —6x—6=0.

IR
o~
S
W

(5 -

R
T
JV,
3\)4«
\L\\y\)
TN

N
o™ +
A
&~ T
/\?\\)\
N
.{,.
o
Q\\\\

.....,w’"’“’/



, where x, y and z are integers.

(b) The fraction §—?— can be written in the form 2+ I
X+

|

3w /\L/
- a \ 75 y~%—l
z
Find x, y, and z. ~ i%

, R M ——1

AiS| = 2 1 ] . ' L =

L+ e ‘ Ayz £ 700

= o= L

'(7 ==10" i .

Vo

ij%/\

= A 1)}*"‘ 3;\’%/—/
R e

51*\4}5& 7(32’62 5

\‘ . .
b Lyzy LT = -
A AT/ sl tehsa 7 |
o | a@ 0o > =5 '2*7;2\ -,

§><7/

- ;Z 1 3%4 ’ L=
Riv s 7” \///

=l
Suppose A, B and C are three numbers for which e

(c) ,
1001C — 2002A = 4004 and 1001B + 3003A = 50065.

What is the average of tggthree numbers A,Band C? |

00| ¢ — 2002 A = YOOt
00| & 30034 = Seos (L

00O (g+c\+ \0O A = 9001
g+C A = ﬁ

06

, Al (= L = 3
- 7
/ﬁf —= — “
1y ! / 2,

‘End of the test



