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SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SURRY HILLS

Year 9

Yearly Examination 2010

Mathematics

NAME:

General Instructions
Working time — 90 minutes
Write using black or blue pen.
Approved Calculators may be used.
All necessary working MUST be shown in
every question if full marks are to be
awarded.
Marks may not be awarded for untidy or
badly arranged work.
Write all answers in simplest exact form
unless specified otherwise.
If more space is required, clearly write the
number of the QUESTION on one of the
back pages and answer it there.
Indicate that you have done so.
Clearly indicate your class by placing an
X in the space provided.

Examiner: A. Fuller
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Question 1 (15 marks)

(a) Evaluate 6 — (3 —8)

(b) Write the following in ascending order: =, 3.1, 3.i4, vi1

{c) Convert 64% to a decimal.

(d) Find 35% of 400 m.

(e) Simplify the ratio 1000 : 150

(f) 12 L/h is equivalent to how many mL/s?




(g) How many significant zeros are there in each of the following numerals?

(i) 201000 (to the nearest hundred)

(i) 0.0120

(h) Simplify the following:

(i) 6a—a

(ii) a® + a?

(iii) (18)?

(iv) VB + VB0~ 4V3

(i) Convert the following:

(i) 31 mm to cm.

(ii) 1.6 m? to em®.

Question 2 (15 marks)

(2) Express £ as a decimal.

(b) Expand and simplify the following:

(i) 2z — z(z - 3)

(if) (2z+1)(7 =)

(i) (22%)°

(iv) (a — 3b)?

(¢) Express the following in scientific notation:

(i) 9310000

(if) 0.00507




(d) Write an algebraic expression for ‘a less than the square of &,

(e) Solve the following:

(i) 3(z —2) =18

(f) Write 52°29'564" in degrees, cotrect to 3 decimal places.

(g) Ifsin@ = 0.7, and 6 is acute. Find @ to the nearest degree.

Question 3 (15 marks)

(a) Evaluate the following expressions if a =3, b=1 and c = —2
., ac
(i) N

(i) (b+c)?

(b) Find the rule connecting = and y.

(c) If 10% of s is ¢, then what does s equal?

(d) Simplify the following:
(1) 10v/3 x 5v/11

(i) (4a)® — 4a®

(iii) +/81a®




(e) Express the following with a rational denominator:
o 2t V3
3V3

(£) Write 0.16 as a fraction.

(8) The area of the shaded end of this triangular prism is 17.5 cm?.

8 cm

(i) Find the volume of the prism.

(ii) Find the swrface area of the closed prism.

Question 4 (14 marks)

(a) The equation of a straight line is given by 4z — 2y + 12 = 0.

(i) What is the gradient of the line?

(i) What is the x - intercept of the line?

(b) Fully factorise the following:

(i) 2a2 + 6ab

(ii) 22+ 3z — 28

(i) (2z +1)% - (z +4)?




(c) Ronald has a jar containing jellybeans. Each jelly bean is either red, yellow or
black. The ratio of red to yellow to black is 4 : 5 : 3. Ronald chooses a jelly bean at

random. What is the probability that it is black?

YZ
(d) Evaluate Xz correct to 2 decimal places.
X

(e) In a draw there are four socks. Two are red and two are white. Two socks are taken

out at random. What is the probability that two of the same colour are selected?

(f) Calculate the volume of a cylinder given the height is 15cm and the area of the

curved surface is 105 cm?.

Question 5 (15 marks)

(a) In the diagram below, A, B and C are the points (10, 5), (12, 16) and (2, 11) respec-

tively.

y B(12, 16)

c@, 11)

A(10, 5)

(i) Calculate the distance AC giving your answer in exact form.

(i) Find the midpoint of AC.

(iii) Show that OB 1 AC.




(iv) Find the midpoint of OB and hence explain why the quadrilateral OABC is a

rhombus.

(v} Hence, or otherwise, find the area of OABC.

(b) B is 844 metres due south of A. C is due west of A. The bearing of C' from B is
2056°.

(i) Draw a diagram to represent this information.

(ii) Find the distance BC, to the nearest metre.

(ili) Find the bearing from C to B.

(c) In the diagram below, AB = BC = CD and £ZBDC = z°

B

D f

(i} Prove that ZCAB = 22°

(ii) If ZABD =120, find the value of z.

h§




Question 6 (14 marks)
(a) If 3° = 5. Evaluate the following:

(1) 3z+2

(ii) 37

(iit) 27

(b) Show that the radius of a semicircle whose perimeter is numerically equal to its area
2m 44

18 .
s

(c) On an island there are two types of inhabitants: Heros who always tell the truth
and Villains who always lie. Four inhabitants are seated around a table. When
each is asked “Are you a Hero or a Villain?”, all four reply “Hero”. When asked “Is
the person on your right a Hero or a Villain?”, all four reply “Villain”. How many

Heros are present?

(d) ABCD is a square. P lies on AB and Q lies in AD such that AP = DQ.

A P B

t

Q| R
D C

(i) Prove AAPD = ADQC.

(ii) Show that ZPDC = ZDQC.




Question 7 (13 marks)

(a) On Monday Steven drove to work at an average speed of 70 km/h and arrived 1
minute late. On Tuesday, he left at the same time and drove an average speed of

75km/h and arrived 1 minute early. How long is his route to work?

1 11
(b) IfY ==+ where a,b > 0

(i} Show that X =

ab
a+b

a—-X
b—X

(ii) Hence, fiud in its simplest form.

(c) Larry wants to form some Pythagorean Triads (Three positive integers which satisfy
Pythagoras’ Theorem). He lets p be an odd primne and wants to find z and y (in

terms of p) such that p, 2 and y form a Pythagorean Triad.

‘ (i) Prove that z =y — 1 and z = p? — 3.




(ii) Larry used the two equations from part (i) and found that

-l
@ =" (Do not prove this).

Prove that z is even.

(iii) Form a Pythagorean Triad which includes p = 11.

End of paper




Question 1 (15 marks) (g) How many significant zeros are there in each of the following numerals?
(a) Evaluate 6 — (3 — 8) (i) 201000 (to the nearest hundred)
I — 2
(i) 0.0120
(b) Write the following in ascending order: , 3.1, 3.14, V1T ‘
2. l) 3. I ;L) fn’) ' (h) Simplify the following:
(i) 6a—a ’ o
5H a
(c) Convert 65% to a-decimal. :
o b2y
(ii) a®-+a® *
a
(d) Find 35% of 400 m.
14O v
(i) (13)? )
iIL—Z = 23, {(,
(e) Simplify the ratio 1000 : 150
20:3
(iv) V5+v80—4v3
Truls —4d3 = Vs -4y 35
(f) 12 L/b is equivalent to how many mL/s?
) (i) Convert the following:
_I_E_f,ff_m—”——l’ = S é - L/‘s (i} 31 mm to cm..
éO"‘ é O s 3 v l Catt

(ii) 1.6 m® to cm?.

.67"001: A [®] e
i l o0 Lot




Question 2 (15 marks)

-

02T

(a) Express % as a decimal,

(b) Expand and simplify the following:

o D9

@) 2z —z(z—3) =

= L —

@) Qo+ )T-2) = lbu—InT47]— 2
= \20c 2™ + 7

Q
(i) (22%)° = CZ <

1
(iv) (a—30)? = o balo +9b

(c) Express the following in scientific notation:

(i) 9310000 G B\ > | 0O ¢

—3
5.07X 10

(ii) 0.00507

l

(d) Write an algebraic expression for ‘e less than the square of b,
2
"g‘ b — G

(e) Solve the following:
(i) 3(z—2)=18

2~ = &
B =tep

K=%

1-2
5

~ey =
-&’),7(2———\ (=

12_3

(i)

0L G

(f) Write 52°29'54” in degrees, correct to 3 decimal places.

52.49

(g) Ifsin§ = 0.7, and 9 is acute. Find # to the nearest degree.

HLt

0




Question 3 (15 marks)

(a) Evaluate the following expressions if a =8, b= l1andc= -2

of - =2 L -2

N

2
(i) @ +o)? (‘lz—l\Lr— (-32) = i
4

(b) Find the rule connecting @ and ¥.

3.. -5

(e) If 10% of 5 is ¢, then what does s equal?

O\S=¢& s~ S= 0t

(d) Simplify the following:
(@) 10v3 x 5viT 508332

(&) (4a)° — 400 \ -4 - -3
(iii) VBIa® qo‘?_

(e) Express the following with a rational denominator:
@) 2+v38 v S:l}_ - 2%+ 3
3v3 ) 3

(ii)._:?_"_@_ v 2-33 - 6iz -9 _ 6z -9

2+v3 Py 4=

(f) Write 0.16 &s a fraction.

o Olé B OFO:L=\S
103- 16 X )5 A

(g) The area of the shaded end of this triangular prism is 17.5 cm®.

(i) Find the volume of the prism.
4 -
\/— \—)“S ~ 9 = \3—7 50
(ii) Find the surface area of the closed prism.

SR = 1542y 8494 7><e‘+5xq
= 2\S
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Question 4 (14 marks)
(a) The equation of a straight line is given by 4z — 2y + 12 = 0.

(i) What is the gradient of the line?
Ay =bx + 172
JL1 =1+ 6

v 2
n =

(i) What is the 2 - intercept of the line?
\l\)kﬁvxj;o > Ltrlb=0 /

=3

(b) Fully factorise the following: \/
(i) 20 +6ab = ;a( .»’513} '

(i) 2> +3z—-28 — <X — 4‘)(){4— 7) //

(iif) (23 + 1)% — (z + 4)?

i

e 2oy et )
- <%;c+§\\> CI *—3\) /

(¢} Ronald has a jar containing jellybeans. E%}t jelﬁly bean is either red, yellow or
£
black. The ratio of red to yellow to black is 4 : 5.: 3, Ronald chooses a jelly bean at

random. What is the probability that it is black? 12

P(8) = H/=4

(d) Evaluate }—Y;-g, correct to 2 decimal places.
X
o V2
“e 35 = TYZ

Nz
%z = 0¥

2R 2 W
(¢) In & draw there are four socks. Two are red and two are white. Two socks are taken

out at random. What is the probability that two of the same colour are selected?

3

P (2red or 2WNILY) = Ext + Z <

a)\\“

6 2

(f) Celeulate the volume of a cylinder .given the height is 15cm and the area of the

curved surface is 105 cm?.

!5”(/!"—’1
Zrh = 105 o .
Qﬁ}ﬁy IE——';(OS“ ., //:—‘
T es o 21/ 4
- 20711 amr

!

RS

L =L

v




Question 5 (15 marks)

(a) In the disgram below, A, B and C are the points (10, 5), (12,16) and (2, 11) respec-
tively.

¥ B(12, 16)

~4(10, 5)

(i) Calculate the distance AC giving your answer in exact form.

AC= (\5-2)" +(5-10)*

(ii) Find the midpoint of AC.

10+ 2 Al
( a > 2

(iii) Show that OB J. AC.

Mog= M2z - le-O ‘

DCZ':(( ;"}E"‘-D
Mae = BN = -k,
10 9L g

(¢) Tn the diagram below, AB = BC = CD and ZBDC = z°

(i) Prove that ZCAB = 2z°
LOBD= L.&DC T —®
L peh=LCBD+ £ BDC o

= Qx

aoo LCA&:* Q'X«

(ii) If ZABD = 120°, find the value of z.

D v Az + ('\QG—‘;&) = 180

@ A

Zoe = 150120

Ve




{iv) Find the midpoint of OB and hence explain why the quadrilateral OABC is a

rhombus. 2-0 b —0
12 - -
H m?og, = - '_'2 > = T

oB +oC coss ok \g\rﬁ auﬁmo o the
?O\\'\‘t (b|g> o CkhO»SOT‘.CDJS

cwss ak aght Lis + S
2 chorrsas

(b) B is 844 metres due south of A. C is due west of A. The bearing of C from B is
205°,

(i) Draw a diagram to represent this information.

(ii) Find the distance BC, to the nearest metre.
6‘ = —-‘ﬁ—v—w
coa o=, 2C
BB
BCT Tcosth
.z
e Rex
(iti) Find the bearing from C to B.

#

®
180~ b ~ A0 = LD

\,
( L.aann &)

heau W, & Lo 10 % 2=

@

dep cure gt

@

Question 8 (14 marks)

(a) If 3 = 5. Evaluate the following:

OF sy 3t = ys 1

3]

(i) 3~ (5 )L)‘l | < E |

5 by
(i) 27°
WD 3 ’
(3 ) = 37 =35 2
(b) Show that the radius of a semicircle whose perimeter is numerically equal to its area @
s 21r+4‘
3
P= T +ar [ \
A = W v > s .
A
T
Te*. T+ adr
2
Mtz 2We 44
T = 24T+ ¢
o= AT+ ¥

Qs




(c) On an island there are tw<; types of inhabitants: Heros who always tell the truth 2]
and Villains who always lic. Four inhabitants are seated a.roﬁ.nd a table, When
each is asked “Are you a Hero or & Villain?”, all four reply “Hero”. When asked “Is
the person on your right a Hero or a Villain?”, all four reply "Villein”. How many

Heros are present?

H
v v A heroes
B!
(d) ABCD is 2 square. P lies on AB and Q lies in AD such that AP = DQ. [5]
A4 P B
f
gl R
D c

{i) Prove AAPD = ADQC.
AD= DL (Ll‘wu\)
AP > DQ (qiven) 3
LPAD = LD = %0° (gimn)
ARPD = aDal (SHS)

(ii) Show that ZPDC = ZDQC.
Kouwn ()
ZPrD = £aQdc
ZoPrns £LVQL

Z Qop = £ Qeh

LPDC= 40°- LRDP
“D&L> °~sqep @

g PO = ,/DQC

Question 7 (13 marks)

(a) On Monday Steven drove to work at an average speed of 70 km/h and arrived 1
minute late. On Tuesdey, he left at the same time and drove an average speed of

75km/h and errived 1 minute early. How long is his route to work?
=2 ot o 2005
—r
O} = Skm.
'Y

¢t _d_

=8 "= 60

75-70 )
"Zox'?a’ 30

(b) Ifi=l+l,wherea,b>0

(i) Show that X = —‘:—_b—b
\ ot
- - A%

X b
o
K= &%




(il) Hence, fin m its simplest form.

_3\:\3 a\o-\-\ol G\V)
0-
(] To-
- O

(c) Larry wants to form some Pythagorean Triads (Three positive integers which satisfy
Pythagoras’ Theorem). He lets p be an odd prime and wents to find = and y (in

terms of p) such that p, z and y form a Pythagorean Triad.

x

(i) Prove thaz(;: : '10 azi_ :;i v
}01 = ‘jl—ll
L C‘j‘ ’QC%H}T
Fo\Jcsvs on \01 [yA P \é
B < (yen) )
So \J‘l:l i \j—tl: i
1=y~ 1-"017-

—%ala ’°\\9 7

(6]

(ii) Larry used the two equations from part (i) and found that
—1 (Do not prove this). Z

Prove that z is even.

Since ()i‘s O(ﬂd ;l-— L\rAS H—L EO/*V\,\
1v~+‘ where ,,1620,'11,3, q’/‘“i.

=

o -l Lot T At _
- _P____, = (gf_)_ 2 Lr___ilj_ﬁl_ s ZCh\fm)
Ut 7 .y

which 6 even

P

(iii) Form a Pythagorean Triad which includes p = 11.

L
L= _(’/i

N, 69, Gl.

End of paper




