SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

Year 10

Yearly Examination 2010

Advanced Mathematics

General Instructions

e  Working time — 120 minutes

e Write using black or blue pen.

e Approved calculators may be used.

e  All necessary working MUST be shown in
every question if full marks are to be
awarded.

e  Marks may not be awarded for untidy or
badly arranged work.

o 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.

e All answers must be given in exact
simplified form unless otherwise
indicated.

e Clearly indicate your class by placing an
X, next to your class

NAME:

Class Teacher

10 A Mr Fuller

10B Ms Nesbitt

10C Ms Ward

10D Ms Roessler

10 E Mr McQuillan

10F Mr Boros

10 G | Mr Hespe

Examiner: B. Kilmore

Question Mark
1 /120
2 /120
3 /15
4 /120
5 /120
6 /15
7 /16
Total 1126




Question One (20 marks) Answers Marks
a | Write 23570000 in scientific notation. 1
b | Write the equation of the line shown 2

below.
y
10+
_5,,
10+
c A\ 1
Write with a positive index: [Bj
d | Write with a rational denominator in 1
simplest form:
4
32
e Calculate the following, giving your 1
answer correct to 2 decimal places.
4°-5.14
2++/65-3.2°
f | Giventhat f(x)=x’-3, find the value 1
of f(-4)
g | Write the equation of a circle with centre 1
the origin and a radius of 6 units.
h Multiple Choice: 1

A distribution of 10 scores has a mean of
75. If the highest score is increased by 5,
the new mean will be:
A. 775 B. 80 C. 755

D. cannot be determined




Question One (continued) Answers Marks
Solve : 2
3-2x<7
Find the least value of 3+ (x—1)° 1
Kelly runs the 14km City to Surf Race in 2 2
hours and 15 minutes. What is her speed
in metres/second? Give your answer
correct to two decimal places.
Sketch the region given by x° + y* < 9 1
Simplify 1
354 ++/24
Expand and simplify: (x—7)? 1
Given that sin@ = 0.819, find & to the 1
nearest degree if & is an obtuse
angle.
A letter is chosen at random from the word 2

PARRAMATTA
i.  What is the probability that it is a
T?

ii.  What is the probability that it is not
a vowel?




Question Two (20 Marks)

Answers

Marks

a

These are the marks achieved by two
students in five revision tests

Hung: 39, 45, 21, 38, 27

Deng: 25, 44, 47, 19, 29

I.  Use your calculator to work
out the mean and standard
deviation for each student.

ii.  Whose results are the most
consistent? Why?

Factorise: ef —2f —2e+ f?

Solve the following simultaneous
equations:

2X+y=4
o9Xx—2y =19




Question Two (continued)

Answers

Marks

For which values of x will the

following functions be undefined?

_3X+7

i g(x) >

Solve the following equations:

i. 3x°-48=0

ii. 2x°-7x=4

Solve by using the quadratic
formula. Leave your answer in
simplified surd form.

x?-8x-3=0

sin 60°
€0s60°

Find the exact value of




Question Two (continued)

Answers

Marks

Find the length of DC correct to 2
decimal places:

12cm




Question Three (15 Marks) Answers Marks
a | Shade the region on the number 3
plane where
X+y<4and 2y >3x+6
b | Find the value of m such that 2
1-2V2
N _m=2
J2-1
c | Draw a sketch of the following 6

functions:

. -1
l. y:7

(Indicate 2 points)




Question Three (continued)

Answers

Marks

. y=2"

(Show the y-intercept as well
as one other point)

.  y=x-4)(x-1D(x+5)

(Indicate the intercepts)

Find @, correct to the nearest minute,
in the triangle ABC drawn below.

B




Question Three (continued)

Answers

Marks

Find the value of the angle a, giving
reasons in full. (The centre of the
circle is labelled ‘O’.)

Sl




Question Four (20 Marks)

AnNSwers

Marks

a | For the parabola: 4
y=x"+2x-8
find
i.  The x-intercept
ii.  The y-intercept
iii.  The vertex
iv.  Hence, sketch the graph
b | Find the volume of this cone: 2

16cm

18cm




Question Four (continued)

Answers

Marks

The materials to make 25kg of an
alloy of copper and zinc cost $62. If
the copper costs $3.20/kg and zinc
costs $1.40/kg, find the composition
of the alloy.

Sketch this curve by first completing
the square on X:

X2 —6x+y =7

i.  Prove that ALMP ||| APQR

L 24, M

ii.  Hence write an equation and
solve it to find the value of x.

10




Question Four (continued)

Answers

Marks

In the diagram below ZBOC = x°,
/BDC =y° and ZBAC =48°.

O is the centre of the circle. Find the
values of x° and y° giving reasons
in full.

Fully factorise, if (x—1) is one of
the factors of
x*—13x+12=0

11




Question Five (20 Marks) Answers Marks
a | Solve the following simultaneous 3
equations:
y=x"-5x+8
y=2x-4
b | Describe how the graph of 3
y = —(x—2)* +1 differs from the graph of
y=x’
c | The chord of a circle to an external point 2

T cuts the circumference at Y and Z. A
tangent from T meets the circumference at
W.

Given that TZ = 40cm, ZY = 50cm,
calculate the length of TW.

Give reasons for your answer.

12




Question Five (continued)

Answers

Marks

Find the surface area of this object correct
to the nearest cm? if it is to be coated
both inside and out with a rust protector.

The radius of the small cylinder is 5¢cm
and the radius of the large cylinder is
15cm.

30cm

This pair of box and whisker plots show
the number of copies of the Australian
newspaper sold per hour during one week
at two railway stations X and Y.

i -

Station Y

| -
—1—

0 5 10 5 N B W
Number Sold per Hour

i.  Find the range and interquartile
range of the sales of newspapers at
Station X.

ii.  Find the median number of papers
sold at Station Y per hour?

13




Question Five (continued)

Answers

Marks

AB is an interval with A(0,2) and B(4,0)
i.  Find the midpoint of AB

ii.  Find the gradient of the
perpendicular bisector of AB

iii.  Hence, or otherwise, find the
equation of the perpendicular
bisector of AB

14




Question Six (15 Marks) Answers Marks
a | Show that 3
1 1 1
+ + =0
(x=y)(x=2) (y=2)(y-x) (z=x)(z-Y)
b | Find the mode of this data: 1
Cumulative Frequency Histogram
10 | —
g + —
cf g =)
1 - —
6 | -
5 |
4 !
3 ¥
2 } -
1 ¥
1234 §67 829
Score
¢ | Use the remainder theorem to find the 1

remainder for the following division:
(2x° +7x-13) = (x—2)

15




Question Six (continued) Answers Marks
Given: AB = AC and XAY is a tangent 3
to the circle at A.
Prove that BC // XY.
3

If @is an acute angle and cosé =% :

Findsin@. (Answer in simplest surd
form.

16




Question Six (continued)

Answers

Marks

A farmer has a triangular field ABC
which has side a = 17km, side b =
13km and side ¢ = 11km. Calculate
the cost of fertilizer if the farmer needs
to use 1 tonne of fertilizer for every
square kilometre and fertilizer costs
$155.50 per tonne (or part thereof).

17




top part of a cone. Find the area of
material required to make this
lampshade if the top opening has a
radius of 7 cm and the bottom opening
has a radius of 14cm and the lampshade
is 24cm tall.

shade

Question Seven (16 Marks) Answers Marks
a | Transpose the following formula to 2
make b the subject.
1 1
v=a(—- - =
(5 -2
b | A lampshade is made by cutting off the 4

18




Question Seven (continued) Answers Marks
The sum of the squares of two 3
consecutive positive odd integers

exceeds the product of the integers by

147. Find them.

A plane leaves town A and flies on a 4

bearing of 120° for 600km to point P. It
then changes direction to fly on a bearing of
230° until it reaches town B. The distance
between town A and town B is 1100km.

i.  Draw a clear diagram showing the
plane’s trip showing all salient
information.

ii. Find the distance from town P to
town B

Show all angle calculations on
your diagram.

19




Question Seven (continued)

Answers

Marks

By considering x*or otherwise, find the
value of x as an integer:

x=\/6+\/6+\/6+\/ﬁ

20




Question One (20 marks) Answers Marks
a | Write 23570000 in scientific notation. _ ¥ 1
2357 =10
b | Write the equation of the line shown | 2‘
below. '
A = — P
1Dj— g - .
o e —tp = O
- r/
5
ETisn
¢ a\? ANT 1
Write with a positive index: (E) ghdl \)
S
d | Write with a rational denominator in 1
simplest form:
4 {2 u Jz 242
—— K = i g N
W2 % 2% 7. 3
e | Calculate the following, giving your 1
answer correct to 2 decimal places.
4*—5.14 624
2+4/65-3.2°
f | Giventhat f(x)=x"-3, find the value j,{L Fy = Y3 1
of f(—4) =1 -5
= | 3
g | Write the equation of a circle with centre N 7 é 1
the origin and a radius of 6 units. w4 /3 =5
.
h Multiple Choice: g, P 1
A distribution of 10 scores has a mean of w“‘ = ? 5.9
75. If the highest score is increased by 5, ro
the new mean will be:
A 775 B. 80 C. 755 o
D. cannot be determined —— ¢




Question One (continued) Answers Marks
Solve : y 2
3-2x<7 2 & 4
x =2~ 2
Find the least value of 3+ (x 1) Sl =l g lee . 3 1
Kelly runs the 14km City to SurfRacein 2 | jg po > -~ 2
hours and 15 minutes. What is her speed il 4o O =2 7 . 73 %
in metres/second? Give your answer 2025 %560
correct to two decimal places.
Sketch the region given by x* + y* < 9 = 1
54
’ ;’ 7N
-3/, 3
- / - “ ;' >
| / & - ’
% / 2 i -
| -3
Simplify o0 iz 1
= 246
35d a7 23096 + Joint ©
= Il
Expand and simplify: (x—7)* P P PR :;z{_zf{q—,a{a-t{ﬁ 1
Given that sin@ = 0.819, find & to the 140°- st .98 e A {Z 5"0 1
nearest degree if & is an obtuse
angle.
.~ -1 t — ©

A /0-‘5/9\) = Y58
A letter 1s chosen at random from the word 2

PARRAMATTA
i.  What is the probability that it is a
T?

What is the probability that it is not
a vowel?

i,

N2 oL
/’{);Q 57/
L) £ o= 2
- 1o [

# 5
-5 7T




/

Question Two (20 Marks)

Answers

a | These are the marks achieved by two

students in five revision tests
Hung: 39, 45, 21, 38, 27

Deng: 25, 44,47, 19,29

consistent? Why?

1. Use your calculator to work
out the mean and standard
deviation for each student.

ii.  Whose results are the most

o 5D g
Huﬂ% i%’# %7

g 2 DD
M@ 304

-

el 5D oy moe

méf’sl@r\)-t %é\?%

b | Factorise: ef ~2f —2e+ f~ ) Rt 2
oy f;.g L. 9e (e+F )(F*2’> ()
@(&1‘—?) ~ Q(%+&C>
c S;‘Il\;; ;trll::follo1wing simultaneous (sz M*QL - % N 2
2x+y=4 (i) 5g_m2 = Ki

5x—2y=19{{D

o




Question Two (continued)

Answers

Marks

For which values of x will the
following functions be undefined?

3x+7
(¥)=—

i.

y=+x -9

ii.

(DLt b

D 30043
(et 3773, %3)

o

e | Solve the following equations: %l’)_," 4% — O 4
i. 3x°-48=0 / T
Ly ylb=0
o 2x*-Tx=4 (1 Zdo(/:ji)lf
=)
Dt Tt~
e~ Lo TA
Solve-by using the quadratic 7 2

formula. Leave your answer in
simplified surd form.

x—8x-3=0

W

bond L’[:t |
™~ : .
.?y Find the exact value of 222?): % - E ¢ = \S% @
or T N !
, T ’:éj
/ tonb0=E)  ;




Question Two (continued) Answers Marks | '
Finc_i the length of DC correct to 2 ’
decimal places: /ﬁ N A HD% é ‘
°_ hkD
s 56 = o
ad = )08 56
| g D ABL
' 7
4N pt - 12

W o @l
e

b
. _AC

DO




Question Thrée (15 Marks) Answers Marks
a | Shade the region on the number 3
plane where
x+y<4and 2y>3x+6
3
3 O = Tud
7 = .
et
W7 9D L 1y

&\jéf?@*%‘

b | Find the value of m such that 2
1-242 b
=m—2
J2-1
v\ =~ — 3
i
|
|
A 4

¢ | Draw a sketch of the following

functions:
) -1 g?

1. y=—;— ) C"l,l)

A~

Indicate 2 points




Question Three (continued) Answers Marks
i y=27 T
(Show the y-intercept as well '—\7
as one other point) i i 1) Zf—j
f B
e _'—‘_’——-—’J
\

i,  y=(x-DE—1D(x+5)

{(Indicate the intercepts)

N

J
Find @, correct to the nearest minute, 2
in the triangle ABC drawn below. %/"e_ SinSY
= —
q (.
C
TS L‘
S{ A Q - P
1lm
59°
o \
6 = t+ 32
B
A




Marks

Question Three (continued) Answers
Find the value of the angle a, giving 2
reasons in full. (The centre of the A
circle is labelled ‘O’.)
< ™
A/\ B D
V"~

57

ﬁ
g
i
S
5
v
\Z




T e R e e - e
+

b ! Find the volumne of this cone:

o

Iom

<
r

Question Four (20 Marks) Answers Marks
~a | For the parabola: 4
y=x*+2x-8
find
i The x-intercept
)(— = - L{‘ 1 C;l

.  The y-intercept -

i1i.  The vertex (j

iv.  Hence, sketch the graph —_ -

e C-1) -2)
voLT
t
l L
|2
|
B L
I -
I
1
I
t
}
I
I
I
H
2




Question Four (continued)

Answers

Marks

The materials to make 25kg of an _ o ' 3
alloy of copper and zinc cost $62. If C C’DPPW + (ﬁ e = L8
the copper costs $3.20/kg and zinc :
costs $1.40/kg, find the composition 3.200% 4— L. GO j = b2
of the alloy.
YAy = A5 --©
32050 + \I«Oy ~ 6250 Q@
L S’\\s‘) Ut: p r;
[O (L% ' ?—-«vxb
Sketch this curve by first completing 2
the square on x:
xt—6x+3y* =17
2 L
(=%)"Y =
cenve C 3 ' Q)
Coadius u
3

1.  Prove that ALMP || APQOR

L. 24, M

ii.  Hence write an equation and

solve it to find the value of x.

(;.) gi - 2L
Vw0 G
)L:-.. Q\\,(o

10




Question Four (continued) Answers Marks
In the diagram below £BOC =x°, 3
LBDC = y° and £LBAC =48°. _ 0
O is the centre of the circle, Find the = Ax ¢ ¥ _"c[ ©
values of x° and y° giving reaso N
in full e . (O‘J\/\ﬂ\t CL'&‘ ‘!'(/\Q. WQ 43 . _
Farie L ounle o~ wcg
},5'430‘ ™ . o
N ; Y= ®O07 4t = (32
/ / . Y ’ .
:’ [; 2}%\ C S0 Pp(ew\uzf-ovuj & o
N oy doe qy ok
N Fc ~
A
24 2
Fully factorise, if (x—1) is one of 07 4+ —~ 2 3

the factors of
2 —-13x+12=0

(=) (r=2) C)c-s—k{-)

W2 =00 — (3 £

11



Question Five (20 Marks)

Answers

Marks

a | Solve the following simultaneous
equations:

y=x"-5x+8
y=2x—-4

dop ez e B 18
‘D:.Q*—Toc:'f'lgl:O ®

(2-2)x-4)=0
4

x=3, 0 % @

\\ﬂ:& o 4.

@%‘r g j }f vedies

b | Describe how the graph of

y=x'

y =~(x—2)* +1 differs from the graph of

Hioveb vuf 1 o uwT
MovET RIGHT 2 OoNTTSE

<
LeFLECTED 1 ¢ OGN

! L

P

565

¢ | The chord of a circle to an external point
T cuts the circurnference at Y and Z. A
tangent from T meets the circumference at

W.

calculate the length of TW.
Give reasons for your answer.

Given that 77 = 40cm, ZY = 50cm,

o 2
T‘;\‘iﬁﬁ YT. % ZT‘(!muaeﬂt ‘

_ 90 x40

Thuoey

Secant

12



Question Five (continued) Answers Marks

Find the surface area of this object correct ||RaDE = I w30 - 4
to the nearest cm’ if it is to be coated _ .
both inside and out with a rust protector. = 3COT

e = 20
The radius of the small cylinder is 5cm OWISIE = 2T X

and the radius of the large cylinder is = 20W %30
2 2
= p= T(15) - T(5)
V5
; = 2¢O -
¢/
Bsiom= 200
30cm )
N = WO
|- ———_
= 520 B
2 ]
ca= 5077 (nearest o )
This pair of box and whisker plots show 3

the number of copies of the Australian . _ \
newspaper sold per hour during one week | ) R%e“’ 20-10 =20 C)
at two railway stations X and Y.

% Int @ Romﬂ@z 28— 12

Sﬂtian‘i'“‘é";-- = i 'k z M“ = ,'é-
. R V05 e, dwe FO
- — not bew
|t - ::::.‘.:::»._:f.ff\’; ool togke
L . ‘ ' ) }f') @) @

o {' e
0 § % 2 25 X
"Mumber Sold per Hour

1. Find the range and interquartile
range of the sales of newspapers at
Station X.

it.  Find the median number of papers
sold at Station Y per hour?

13



Question Five (continued) Answers Marks
AB is an interval with A(0,2) and B(4,0) 5
. O+4 2 '1'0) 2, >
i, Find the midpoint of AB (’“‘ Y ( @
fi. Find the gradient of the £ Map=22=—1L
O~4 :

perpendicular bisector of AB

Hence, or otherwise, find the
equation of the perpendicular
bisector of AB

il

Qrod Pefp b\sec{”df =

3__8]: A L:C”I*)
4ol 32 (=™
82&1“3.

Pt e A WA AL e

2L ——\,‘—-%:O

14




Question Six (15 Marks) Answers Marks
a | Show that 3
1 ! 1 ,
=0 ! =
G- -D-n GGy C | =S
Y- - (x-2) +X-A
( )lv-j/{xrz)(j -—..D
=0
b | Find the mode of this data: 1
Cumulative Frequency Histogram
10 -
9 - o
cf 3 : e Md 6& = b
7 . —
RS —u——— R
4. L.
3o
il
1 ‘ 234 587 879
oo
¢ | Use the remainder theorem to find the ' ‘ . 1
remainder for the following division: F Cl ) 2( N 7( a> -13
(2x° +7x-13)+(x-2)
= 177

15




Marks

If @is an acute angle and cosf = % ,

Findsin 8. (Answer in simplest surd
form.

7 |
(=
,‘—"‘_‘—‘—""—'—-/f’
32

SH/\Q_} = {E[-'T)
S

. 2{

=

Question Six (continued) Answers
d | Given: AB = AC and XAY is a tangent . 3

to the circle at A. e _ ,
Prove that BC // XY. LXARBG =483 (/%‘*1;1/ :Eﬁmew” 'JLAWT“}

P 4 { e = JABC (ba/;e ooy L,w//

X Soseles AABC)
<
8 L Uxas = LABC
| L /s equ)
)(&j)}ﬁci (a”efwﬂau ALs &9
e 3

16




Question Six (continued)

Answers

Marks

A farmer has a triangular field ABC
which has side @ = 17km, side b =
13km and side ¢ = 11km. Calculate
the cost of fertilizer if the farmer needs
to use 1 tonne of fertilizer for every
square kilometre and fertilizer costs
$155.50 per tonne (or part thereof).

=]
2
' i
2 2 >
(503 = JZ & i=13
A —
A S IR
o
B = 4T &Y

= 715k
Chongedd J/Zﬁf 72 l<m™

Ceot T2x155.5
:7&[[@(9

17




Question Seven (16 Marks) Answers Marks
a | Transpose the following formula to L4 ) 2
make b the subject. y = & < b c
v=a ( L =) v - L -4
b c re b C
!
v 4. L = =
alT ™ b
’ .
73 L
Vet = o
o )
a. ¢
R
b = ve + &

b | A lampshade is made by cutting off the y £ p 4
top part of a cone. Find the area of usiag Sthoalo T710041€5
material required to make this w® 7
lampshade if the top opening has a X = ﬂ‘(_
radius of 7 cm and the bottom opening 1"-]—‘ et 24
has a radius of 14cm and the lampshade vy . L
is 24cm tall. 241 e 1

o)
' 2% = w+F N
- Y
N ]
¢ §: 4+l
ks ' ‘v
< 625
(4
S=- 2 S
7
S=5
L
. TRS, -5,
25
- 'fr(’q (S-O) -7 (7) ( )
= 5251 T ovv\_
L

18




Question Seven (continued)

Answers

Marks

The sum of the squares of two
consecutive positive odd integers
exceeds the product of the integers by
147. Find them.

fef x be a /o_sr}‘r'wc odd ihfeger

)L:L,f_ (}L+2-)L: ')(('K-"‘ l.) + ll'('7
}LL-%"({-K{’Q':

/« /#bt AR
3(,;4-2')4--\43-‘—@ :"-23
Q}c-%l%)(x—l\t):o BRI

)-|}

= |

She@ 2L 1S & ‘pcsr:/'!\/e. o olol fk)lgsv

(,ouw\/& o ool futaus
(l

A plane leaves town 4 and flies on a
bearing of 120° for 600km to point P. It
then changes direction to fly on a bearing of
230° until it reaches town B. The distance
between town 4 and town B is 1100km.

1.  Draw a clear diagram showing the
plane’s trip showing all salient
information.

ii.  Find the distance from town P to
town B

Show all angle calcuiations on
your diagram,

Are_ g 1% |
4
A ,1_2.0°
NE 3o
6OOKm
P
< 3D
liookm/ 7o (w X
230
©
3
oo s o 600 - Z(x)(COD)CQS_(O
7_"'—- \?_oocoﬂo"-x, -RS000LO = O
% = [L00 u:-s’-‘[}t fﬁ‘lbotb;'ob)‘:‘ L["(')(‘E?OQDD)

2.
x= ||149.73 ?—’(30(- 20

Distance 1C'OM f°“-’V\ P o
fown B s (4972 kK

Huse

Siine rude fFwiice; Fihol Sfze o £ ﬁép

Fho valuo of > .

19




Question Seven (continued) Answers Marks

By considering x° or otherwise, find the 3

value of x as an integer: o = JZ . m " _.__6 1__:“. _CD
e e erlederEmn. @

3. 18 C/{QO—V‘D f"’c’”(-“/&'
Jooxe =3

20
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