SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SERRY HILLS

Year 10

Yearly Examination 2013

Advanced

General Instructions

Working time — 120 minutes
Write using black or blue pen.
Approved calculators may be used.

Marks may not be awarded for untidy or

badly amranged work

All answers should be given in simplest

exact form unless specified otherwise

I more space s required, cleatly write the
number of the QUESTION on the back page
and answerii there. Indicate that you have

done so

Clearly indicate your cless by placing an

X, next to your class

- ‘Mathematics

Examiner: A. Fuller

Total Marks - 118

®  Attempt questions 1 —7

#  Pach question has 5 multiple choice,

followed by extended response.

& CIRCLE the correct answer for the

multiple choice. (A}, {B), (C} or ()

* Extended response should include
relevant mathematical reasoning

and/or calculations.

NAME:

Class Teacher Question Mark

10 A Mr Boros 1 /18

10B Ms Ward 2 /18

10C Ms Millar 3 /18

10D Ms Nesbitt/Ms Likourezos 4 /18

10E Mr Hespe 5 /16

10F Mr Elliott/Ms Chen . 6 /15

10G Mr Gainford q- 15
Total /118

Question One (18 marks)

(a)

()

©

(@)

(e}

‘Which graph itlustrates the solution of ~3x > 6 7
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The bearing of P from 0 is

(A) 040° (B) 050° (C) 130° (D) 310°

If P() is of degree m and Q(x) is of degres », where m > n. P}y X Q(x) isof
degree:

(A) m B m+n (C) mxn M n

m
v

(A) m=vsina (B) v=msing (C) m=vecoseg (D) v=mcosa

Which expresston shows the product of p factors, each of which is m?

Ay pm ®) p™ € m? 0 p+m



Question One (continued)

®

(&

0y

6

P(x) = 2x3(2x ~ 7)(2x + 7).

4] ‘What is the leading coefficient?
(I)  What is the constant term?

Circle the expressions which are polynomials:

3x + i 6x5 + V5, 3, 2% 41,

Solve the following:

I x*-9=0

(I x2-5x+4=0

() 3xt—5x+2=0

Find a quadratic equation in the form x* + bx + ¢ = 0 which has

solutions x = —1 and x = 3,

{
[2]
[1]
23 4+ xvx
[4]
&)
1

(2]

Calculate the volume of this solid hemisphere in enbic units,

Calcwlate the surface area of this solid hemisphere in square units.

AB =BC, LABC=2x%, £LBCD=5x° ] [#4]

B

I
4 C D

Find the size of £ ACB in terms of x (no reasons required)

Hence, or otherwise, find the value of x.



Question Two (18 marks)

®

(b

©

@)

@

What is the gradient of the line 2x — 3y +7 =07

@ -3 ® -3
9x? — 4y? =

(A) GBr—2y)?
© (Gx—2y)(3x+2y)

©

B)

)

N

) 3

(9x — 4y)?
Gx—49)(9x+ 4y)

Which region satisfies both x —y < -3 and x -+ y = 37

(A) A (B) B

Which expression gives the area of APQR?

(A) 3XBXBXcos70"
C) Ix8x8xsindd
2

Solve for x: 2xt~Gx—1=0

@) I:ji;fﬁ

54433

) x= p

© ¢

(B)

(5))

B) x

D) x

®) D

%xBxstinm“

%xBxBxcoMO"

e
4

_-5£433
4

Question Two (continued)

®

(g)

)

@

What is the remainder when x% — 5x2 + 2x + 5 is divided by x -2?

$1200 is invested for 10 years compounded anrually at 4% p.a.

(I What is the final value of the invéstment?

(I}  How much interest {s sarned in the 10 years?

(II) What is the equivalent simple interest rate?

What is the equation of the axis of symmetry of the parabola

y=xt—6x+ 107

Plx)=2x+ 5 and Q(x) = x?— 7x -+ 4. Find;

O PE-0®

(I PE%QE)

[1]

(3]

(-

[2]




M

k)

Simplify — +=

x+2 X

Sketch the following (on the axes provided):

(I x4 2y=2

an  y=2

(m y=27%

vy xy=2

) y } @ 4
0 % o

(Im y V) y 4
7} 3 0

Question Three (18 marks)

[2] @
(4]
(b
©
(@
O]

Here are two statements:

(D) Neither Inor I

L x” = 9x has 2 solutions

IL + = 9has 2 solutions

Which must be true?

(A} Tonly {B) Lonly
(C) land II

(VB V3=

) 2 ®) 2-2V18 © 8

Convert 0,0035 cubic metres inte cubic centimefres.

(A) 0.35

k_q
g

sin 547
(&) sin 60

(®B) 35

®)

€y 35
H
770N\ g
60°
¢ K
sin 60" sin 50"
sirs0” © sin 70"

D) 8- 215

(D) 3500

sing0”
" sln70°

The centre of the circleis @ X¥is a tangent to the circleat B. /BOA = §0°

The size of ~4BY in degrees is

A o

B) 40

) 50

D) &0



Question Three {continued)

®

&)

()

Write down the equation of the following curves.

(You may leave the equation’;in factored form)

® - ¥

{an

What value of x would give a mean of 7 for the scores in this frequency

distribution table?

x

Score | Frequency
3
9 7

Find the value of x correct to one decimal place.

2]

[1

2]

®

@

®

iy

What single percentage decrease has the same effect as three snccessive
10% reductions?

Solve x% + 4x — 1 = 0 by completing the square.

P(x)=x% + 2x% — 11x + 25 and A(x) = x + 5.

Find P(x) + A(x), and hence, express P(x) in the form A(x) x Q(x) + R

Daniel’s piano is currently valued at $8800. Tts value depreciates at the rate

of 7.5% p.a. What will be the value of his piano in 2 years time?

£2]

21

[3]

[t]




Question Four (18 marks)

(a) What is 0.050143 correct to three significant figures? L63]
(A) 0.05 (B) 0.050 (C) 0.0501 . . (D)} 0.05014
by 0 is the centre of each circle, In which diagram doss §equal 807
(&) (B)
fetd]
%\ :
N £
©) ‘ (D \
@ ®
(¢) Ifa <b < 1then which of the following statements is always true?
@ >3 B) —a>-b (C) b*>a? (D) b*>ab
@ If /A =n,then 24 =
(Aa) 2n ®) 2n ©) 2 ©) # _ @
{e) The same class sat for tests in English, Mathematics and Science. Eric's resulis are
shown below:
TEST CLASS | CLASS STANDARD ERIC'S
MEAN | = DEVIATION MARK
ENGLISH B 5 , 80
MATHEMATICS 55 i35 80
SCIENCE o 10 &0

In which test did Eric perform best, compared to the rest of his class?
(A) English (B} Mathematics
(C) Science (D) He performed as well in all three tests

Question Four (continued)

Solve the following equations simultaneously:

+dy=Tx-y=4

For the set of scores: 27, 28, 28, 33, 34, 38, 41, 43, 46, 52, 55, S6.

Calculate:

4] the range
(If)  the inter-quartile range

@ is the centre of the cirele. O is parallel to CB.

Find the size of Z0AC piving reasons.

A

V
B

(2]

[2]

(31



® (2]

PO and RS are straight lines. O is the centre of the circle,

Find the value of x (giving reasons) *

3] AB is a tangent. BC=3cm, CD =4 cm, 1
Tind the exact length of AB (no reasons required)

. o,

3 em

(k)

The graph of y = f(x) is given below.

Sketch the following {on the axes provided);

£3]

O y=7@ o
M y=f)-1 g
1
(IH} y:f{x'_'l) T 1 1 L 1 PR r
43 21 ot 2 3 4
-1
am
¥y
1
Ty I z 34
-1
(T
¥
1
4—3'4'251 01 2 3 4
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Question Five (16 marks)
(&) sing=7
¥4
04
LN
3 x
@®» - ® - © &
®)

(©)

@

{e)

Im

The diagram shows a circular running track, 1 meftre wide. Two athletes circle the

track once. One athlete mins oa the inside line and the other on the outside line,

(D}

What is the difference between the distances run by each athlete?

(A) It depends on the radius of the track  (B) Jm

(Cy #m D 2am
Rationalize the denominator of Ea
V7 -2

7=-2 7+2
w2 o

7-2 7+2
o =2 o 2
Haiy=1:Zandx:z=3:5theny: z =7
(A) 2:5 (B) 3:10 C) 56

A steel cube with side length 3em has amass of 2106 g.
What is the mass of 1em? of this steel?

D) 6:5

(A) 7.8g (B 23.4g (C) 35.1g Dy 70.2g

WL

Question Five {continued)

(H  Simplify [31
2
T
. 2
x+1
{g)  The heights of two similar figures are 1.6m and 1.8m. [31

(I} Ifthe volume of the smaller figure is 10.08m3,

Find the volume of the larger figure,

(In I 800m/, of paint is needed to give the smaller figure two coats of paint.

How much is required fo give the larger figure two coats of paint?




)y  Plx)=x*-x*—16x - 20, i3] : ?;estion Six (15 marks)
()

43] Show that x -+ 2 is a factor of P(x). E]
: /

What is thte ratio of the volume of the cylinder to the volume of the cone?

(Ay 1:36 By 1:12 (O 1:6 ™ 1:2
()] P(a, b) isin the first quadrant {fe, @ > 0,5 > 0).

Q(c, d) isin the third quadrant (ie. ¢ < 0,d < 0).

The midpoint of PQ is

(I Hence, or otherwise, solve P(x} = 0.

a+b e+d c-a d-b
A (— v
® (550 ® (<450
a-¢ b—d at+e btd
C) (- —— —
@ G- 0y ===
. i G
©) Make G the subject of the formula E =1 -J; .
. (A) G=R(U+EY (B) G=RUI+EY -
i AT is a tangent to the cirele at T\ AC cuts the circle at B. T4 = TC. 2 ’ (© G=R({IE) D) G=R(I ~EY
(d) '
C y= ¥
y=x+2
3 c
4 T The graph shows y = x* and 2y = x + 2 intersecting at P and 0.
If . ATB = x° prove that 2 CBT = 2x° The x values at P and (I are the solutions of
@A) 2 —x-2=0 (B) xT+x4+2=0
© 2 +x+2=0 . ) 2 —x—2=10
(&) Three students are playing a game. They each toss a coin at the same time. A wihner

is declared if only one student tosses a head.

What is the probability that a winner is declared?

1 I 1 3
A z (B} 5 © } o ]



Question Six (continued)

43} Factorise x(x—1—-y(y—-1) {2]

(g)  Inthe diagram ABCD is a rectangle and AB = 24D. The point A{ is the midpoint [5]

of AD, The line BM meets AC at X,

D c
I_l

M X

A B

(D Show that the triangles AXAf and BXC are similar.

(I)  Show that 3CX = 2AC.

(Iif) . Show that 9(CX)? = 5(48)>.

(hy  Two circles touch extemally at R. ST'is a common fangent,

The common tangent at R meets ST in X,

AN

T
5 X

Prove that 2£5RT is a right angle.

131



Questibn Seven (15 marks)

(a)

()

©

G

(e

R - o
Which tdangte below must be congruent to triangle POR?

2N

© 60

The mean and standard deviation of a set of test scores are m and s respectively,

Tf 4 marks are added to each score, what are the mean and standard deviation of the
new set of scores?

{A) Mean = m, Standard Deviation = s

(B} Mean = m + 4, Standard Deviation =5

(C) Meean = m, Standard Deviation =5 + ¢

(D) Mean =m + 4, Standard Deviation =5 + 4

Which of the following triangles has the greatest arca? With sides:

(A) 3,43  (B) 34,4 (C} 3,4,5 D) 3,4,6

The net of a die is shown below.

N4/
\/

The faces are numbered 1, 2, 3 and 4. The die is rolled twice. The number on the face
that the die lands on is recorded each time. Find the probability that the sum of the
two recorded numbers is 4.

3

i 1
({\} 76 ®) 7 © 7 )

LN

Each of the numbers 7, 2, 3, 4 is assigned, in some order g, g, 7 5.
What is the largest vatue of p¥ +1°
(A) 12 B) 19 ‘ <) 66 (D) 83

Question Seven (continued)

M

(&)

The incircle of a triangle is the circle that is inscribed inside the triangle 3]
-such that it fouches each side of the trdangle.

JFind the radius, r, of the incircle of a triangle witﬁ sides 3 om, 4dcmand Sem. .

100 tickets are sold in a raffle. A ticket is drawn for first prize and then discarded, A

second ticket is drawn for s@nd prize, discarded and so on until all prizes have been

given out,
If Andy has 2 tickefs in the raffle:

D What is the probability of Andy winning 2™ prize? 13



Use this space if you wish to rewrite any answers.
Clearly indicate the Question number,

(I)  How many prizes are needed for Andy to have (af least) a 50% chance [3]

ofwﬁlx}ing a prize?

()  What is the minimum value of 4%+ iy simplest exact form? [3]

END OF EXAM



| SBHS - Vri0 = firtas, Lxart 20/ 5 S

Question One (18 marks)

(8}  Which graph illustrates the solution of —3x > 6 7

Q A ®)

¢ -
43210123 43210123

O D)
bt +— -
4-3-2-101 23 4 -3-2-10 123

(b}  Thebearing of P from (0 is

@A) 040° B) 050° © 1307 310"

{¢) t IfP(x)is of degree m and Qfx} is of degree n, where m > n. P(x) X Q(x} is of
degree: :

(A m : m}n {C) mxn D) n

@ . .

(&) m=vsina (B} v=msing @m=vcosa (D) v=mcosea .

(e) Which expression shows the product of p factors, each of which is m?

&) pm ®) P @my @ pam

Question One (continued)

®

{g).

)

0]

CP(x) = 2x2x — TY(2x + 7). | [2]

(D What is the leading cosfficient?
(I)  What is the constant term?

O

Circle the expressions which are polynomials: /[,1( '[,’2.3
Solve the following: ‘ 4]

-

40 x2—9=0

(x-)(713) =D x=-3,3

(I x2~5x+4§_b

() () = ©

x= 1 4

() 3x2—5x+2=0

(Breer) (eyo w=Z ]

Tind a quadratic equation in the form x? + bx + ¢ = 0 which huas |

solutions x = —1 and x = 3.

(%“3)(%"&‘ ‘)::.O %‘!—:_12,)’(’#2):,0 A



2] Question Two (18 marks)

0] p :
eoobons " . .
) - (&) Whatisthe gradient of the line 2x — 3y + 7 =07
_ | .55525253 : | @ -2 S ® - ©2 . Fw)
)] Calculate the volume of this solid hemisphere in cubic units. ’ ’
e ) 3. - dyt=
(=3 Ve bW EXRe? ~ wo
: : , : A) (3x — 2y)?
= 2(8)” = g v =56-5 W o o e
| =z (€ B~ 2) B+ 29) @) Ox-4y)0x+4y) .
(D Calculate the surface area of this solid hemisphere in square units. _ " (&) Which region safisfes both x — y < —3 and x + y =37 -

Sz Tt e

= R = ot SEHET AT

(k)  AB=BC, £ABC=2x% £BCD=5x° 2]
B
&
A) A '
. N - * o @c (@
_ T c D . . (d)  Which expression gives the area of E}’QR?
D) Find the size of £ ACB in terms of x {no reasons required) ) o .
D= €6 . P
5" GO—n | /N
Lhs = 140~ 5w of H0—
O 3 R 0
(I Hence, or otherwise, find the value ofx, 1, .
, (A) Sx8x8xcos70 (B) §x8x8><sir170° ,
1 N a
(€)) $x8x8xsindo (D) IX8x8xcosd0’

.‘ ‘ ° ,
= 2L B0
(&) Solve for x: 252 -5y —~1=(

_S+y17 547
) x=227 ® IEWT\/_

@FHJ}E ™) I:__ﬁ—ﬁ:«'/??

4 4




Question Two (continued)
i Simplify —— +* .
o implify Zo+3 2]

HAKTL

3 ' I o A AT -
2 '—S(lj'* ?—(2'>"{LS = l -3 ')((7(1-1.) ) -
. ) — = 2x+2
THO)
(g)  $1200 is invested for 10 years compounded anoually at 4% p.a. 3] = 2.{X41)
(X T

() Sketch the following (on the axes provided): [4]

()  What is the remainder when »* — 5x% 4 2 + 5 is divided by x —-27 [

I

(  Whatis the final value of the investmont?
O xr+2y=2

1200 ( ) N
2 +0-0%
' [ 7 m  y=2x*
:J$l 6+ 29 \ | - : m y=27*
(0 How.much interest is earned in the 10 years? 5 _ : ™) xy=2 "
1@%\-:[776 2.9 —-(D_GO :$ 57;:6 W24 (I)l_ y - , )
' NEREEEE
. N M1
(III) What is the equivalent simple interest rate? ; ] ST
A ciEE S
st L
(h)  What is the equatiofi 6F the axis orf symmetry of the patébula 11
W S ) ’ )
y=x ‘6x+10? ‘ (m)l_ ‘ E_-V W ;
== Nl |- vt%
2 ane anEne (I

%= 3 2 |
i . 1 0 x P . B
() P(x)=2r+5ad @0) =x* ~7x + 4 Bind: : 2] A 0 x

Pl — | ' _ ' Ny )
(D () —¢x) : Y B

4+ A = |

@ P X0 (x5 )72 )
- oy ¥ (ot €y a4 Sx -3V 20




Question Thres (18 marks)

(a8} = Here are fwo statements; ) )
L » = gxhas 2 solutions = - 3)= @
I +f = Ohas 2 solutions e = £ 73
Whichmustbe true? .
(A) Tonly (B) Ilonly
@1 and If (D) Nelther Inor IT

®»  (E-VB)= 5 -20F 43
L@ 2 ®) 2-2/iE © 8 @ 8- 2/T5

(¢}  Convert 0.0035 cubic metres into cubic centimetres. O, PO Z 5% OO 3

(A) 035 (B) 3.5 © 35 @3500
K
@ , E=o
t ¢ _‘f_ff;,.. -
il B SO
slnsg’ C ’ sin6n’ sins0” singo”
) sins0" (B) sinsp’ © sin 70" ) sin7o’

©

'Tio centre of the circle is O, XY is a tangent to the circlo at B, £ BOA = 80°
The size of Z4BY in degreos is
@) 16 ‘ @ 40 ) 50 D) 80

Question Thres (continued)

o

®

W

Write down the equation of the following curves. - . [21

(You may leave the equation in factored form)

What value of x would give a mean of 7 for the scores in this frequency ]

distribution table? ..

Ext+ 63 H?

Score | Prequency
[ x L2
g 7 Exi163 = Fat P
L ox= l¢f-
Find the value of x correct to ane decimal place. [2]
’ L
x*e 749 = 2Tx I cos 728°
7 < 207513

R e




D What single percentage decrease has the same aﬁeﬁt as thres successive 2]
10% reductions? /&2 9)3; o -F29
leo0g23 = 0.271
3 A

6] Solve % - 4x — 1 = 0 by completing the square, - {23

A 2-1‘ o ?‘!"-f- = ] l-}L

G ) =
el = :f‘l &
o =

(3] .P(x) =x3 4 2x2 —~11x+25and A(x) = x 4 5. ’ [3]

Find P(x) + A(x), and hence, express P(x) in the form A(x) X 9(x) + R
¢ RSB+

B —
P 1'7’4-27" — 1y 228 ar {2z -t 28
Xs‘f 57(
- -~ s .z
~3xt=tle —t -* i <
—3xt -5 I =3 o @
I—l—‘--ﬂ——-'--—-_—__”_--.
T Y 25

Bz 4 20
— 5

Ffe)s Geeiw=3mwd) + 5

1] Daniel’s pianoc i currently valued at $8800. lis value depreclates at the rate [1]

of 7.5% p.a. What will be the value ofh.ls piano in 2 years tme?

Vilue = $8900(1-55)"
=$75°23.60

Question Four (18 marks)

(@.

(e} .-

@

(e}

What is 0 - 050143 correct to three significant fgures?

(A) 0-05 (B) 0-050 @0-0501 (D) 0-05014

0 is the centre of each circle. In which diagram does Gequal 807

(A) (B}
8 0%
{J
<

[fa < b <1 then which of the following statements is always true?
f\
1

@) i>1 1—a>1-b © a+1>b—1 @ a—1i>b+1
It_‘r_\/z—{zn,theuzA= ‘
(A) 2n (®) Y2n @n’ D) 47 _

The same class sat for tests in Bnglish, Mathematics and Science. Bri's resulis are
shown below:

o

TEST CLASS | CLASS STANDARD| ERIC'S
MEAN DEVIATION MARK.
ENGLISH 75 ’ 3 80
MATHEMATICS 35 15 - 80 4
SCIENCE 60 ) 10 80 -

In which test did Eric perform best, comﬁared fo the rest of his class?
(A} Bnglish _ (B) Mathematics
Seience ‘ {D) She performed as well in all three tests



Question Four (continued)

- " Solve the following equations sirnultaneously:-
xty=7x-y=4
3x-34 =2 At =Y

() Por the set of scores: 27, 28, 28(33, 34, 38,\41, 43, 46,

52,55, 56.
{
Calculate: ;
() therange 36 -7 29
]
(I}  theinter-quartile range [ 31

1y
() O is the centre of the circle. 0 is parailel to CB.

Rind the size of Z0AC giving reasons,

LOAC =18 (;z#n‘o(m;dﬁ//gcy

[2]

21

31

® . | PR (2}

PQ and RS are straight lines. O is the centre of the circle.

Pind the vatue of x (giving reasons} .
PSR = 196- = @7 elie. wacl PRQS)
Psg-= 70 ° £ 5Qe go% ~"Lia Sﬁch‘/‘L/f)

L

I-:. fg DHPSI?
Y = ..{/O’D

6)] ABis atangent. BC =3 cm, CD = 4 cm, [i]
Find the exact length of AR (no reasons required)

NG

= k3

Aa - . [ZT



®

‘The graph of v = f(x) is given below.

IR

—4 -3 —2/—1_1

Sketch the following (on the axes provided):
O y=-f=

W  y=fG)-1

O y=fx-1)

012\3‘14 x

(3]

|
IR PR AP

I m Buestion & - Solutions

2 Sind= g Sm(lSD &)

=4 (D)

Myol- 2

ol 414

X2

;b) inner circle: C= Jmur

XL+ \ .
a{mt1)-2

S O 4 B

auter Circle: € = ZTL( raiy |

= 21Lr+ 21

QLFfuénge oufer -innec
= LY 4 2T ,ZTLP

22T (0) ! -

A -
ot {I

A
= dL-1 4
M atan-1

A4y

1= -

FETICED I

1 (1) Volurne

Volumeg ... 1.6>

LAl omt = 210.6.q.

oyplume = |, g3
ﬂiDD%_ﬁ_ﬁ . 63

 volume, | lsixmo&
Ll

= 14,35 m?
(?.dp)

o 800mL ‘
Areak-A t ‘6’* % §00m

16t

1o uma-w% (A)f",'jv,,,,,

Lfor 1 coats.



A= CX + B

e o F——
— O ] B ,r e e
T oo e T
e ORN R . I .....%ﬁHanm; .
; " — A AM PR A L Lorresmon 00
. S (I v v~ Qpri% ma.,,ﬁw\
~ q — o —— Aaall_gxC, .

”l@ — DG QP[ 9 Hi,lbc =3

= O wSew,

,ﬁH\p.unic.fc

i e ACE B o

=2

= ru \quGn.IC/

DAL s DO,

2O = 2DC

u o b.?u...mu = LB (verbcall

33)\@.3/

ot

o ARAN = L BCX

_ UJ

h_P:WDD“HQ JAY -3 P@\__Pg

EOBECRDIEIEIE .

S EW ) S

Bl e

_AGCTS @10.596 .

b (ACY

1

it

p .

Y SV LCBY (

= ( Sbwa +untu

T A AL A B

0.0,

( gvgorwﬁbl&mwii

Z A

5 AN

it

. rpﬂur.

o e

12-16(-2)-20 .
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