'SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

2006
YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

e Answer all questions in the
spaces provided in this question
booklet.

Full marks may not be awarded
for careless or badly arranged
work.

o Use black or blue pen for written
answers, but pencil for diagrams
and graphs,

Name:

o If additional working space is
needed, use the spare pages at
the end of the booklet. Show
clearly which question you are
continuing.

s Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA  Mr Fuller
10MaB Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE  Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

120

Question 1 (20 marks)
(a) Simplify:
(i) 3k+2+k

Marks
Answers

(ii) % +%

(b) Find 8% of $2700.

(c) Simplify:

(.)\/ﬁ
1 —%‘“

(i) 448m

(d) Factorise ab + 2a2.

(e) Solve 4t —1=1.

V22500

(f) Evaluate T5x64

(a4 4

(g) Simplify o

(h) Solve simultaneously

y=2 and
Y+ 6=2x
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(1) Find tan124°15' to one decimal place.

() (i) Solve —2z-+1> 5.

(ii) Graph the solution set on a number-line.

1
(k) Sketch the graphs of: J

Hy=22+1
.. 4
(i) y = =
- T
(1) Evaluate 10 — 222 when £ = —1.
(m) Express % of $m in cents.
(n) Simplify 8n? < 4n=2,
(o) If sinf = 0-147 and 6 is acute, find 6 to the
nearest minute.
(p) Solve 2m? = 18.
End of Section A
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SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

2006

YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

o Answer all questions in the
spaces provided in this question
booklet.

¢ Full marks may not be awarded
for careless or badly arranged
work.

o Use black or blue pen for written
answers, but pencil for diagrams
and graphs.

Name:

o If additional working space .is
needed, use the spare pages at
the end of the booklet. Show
clearly which question you are
continuing,.

o Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA  Mr Fuller
10MaB Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

Bl 1o

Question 2 (20 marks)

(a) Theo invested $8000 for a period of four years
to earn compound interest of 8% p.a. What is
the amount of interest that Theo will earn?

Answers

(b) Solve the equation (2m -+ 1)(4 —m) = 0.

(c) Q@

P R

Use the Sine rule to calculate the length of the
side P@) correct to the nearest metre.

(d) Find the area of the curved surface of the cone.
{(Answer in terms of m.)

24m

—14dm—

2
() IfV:% (@>0),

express this with G as the subject.

{f) A sphere has a diameter of 10 cm. Find the
(i) volume (in terms of ),

(ii) surface area (in terms of 7).
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Extra working page

Find the ratio of areas, AABC : ADEC.

(h) A circle has the equation

(z—4)®+ (y+5)2 =100

Find the
(i) coérdinates of the centre,
(i) radius.
(i) If VA =n+ 4, find the value of 3A.
: Yy
o) P(=3, 4)
0 T

x

Find the exact value of cos +sinf.

7Tem

70°
A 10¢m ¢

Use the Cosine rule to find the length of BC
(correct to 2 dec. pl.).

End of Section B
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SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

2006

YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

e Answer all questions in the
spaces provided in this question
booklet.

¢ Full marks may not be awarded
for careless or badly arranged
work.

o Use black or blue pen for written
answers, but pencil for diagrams
and graphs.

Name:

o If additional working space is
needed, use the spare pages at
the end of the booklet. Show
clearly which question you are
continuing.

¢ Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA.  Mr Fuller
10MaB  Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

/20

Question 3 (20 marks)

()

Tcm 8cm

0 61°

Find the size of # (to the nearest degree).

Answers

(b) Two similar rectangles have areas of 160cm?
and 90 cm?.
(i) Express the ratio of these areas in simplest
form.

(if) What is the ratio of the sides of the two
rectangles?

(c) A square pyramid has a base
of 10cm and vertical height of
12 cm.
Find the:

(i) volume of the pyramid,

(ii) surface area of the pyramid.

(d) Light travels at 3 x 10°m/s. How many
kilometres does light travel in one hour?
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(e) Use the quadratic formula to solve the equation
2% — 5z — 1 =0 (answer in exact form),

(f) Find the area of the parallelogram ABCD.

D c
7-1lcm
28°14’
A 10-3cm B
(g) If (x+2)(z+k) = 2® +nz +8, find the values
of k and n.
27 +57!

(h) Simplify P

(i) Express with a rational denominator

S
o

End of Section C
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SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

2006
YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

e Answer all questions in the
spaces provided in this question
booklet.

o Full marks may not be awarded
for careless or badly arranged
work.

o Use black or blue pen for written
answers, but pencil for diagrams
and graphs.

Name:

o If additional working space is
needed, use the spare pages at
the end of the booklet. Show
clearly which question you are
continuing.

¢ Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA  Mr Fuller
10MaB Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

D 1o

Question 4 (20 marks)

(a) Find the values of the pronumerals in each case.
(Do NOT give reasons.) In each diagram O is the
centre of the circle.

e

Answers

—
=
=

Nt

mbﬁ

\

(iii)

8

(iv)
=Y

(v) A 7 AT and BT are tangents.
N—

(vi) A AT is a tangent.

Y
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(b) Use the Cosine rule to find the size of @ (correct
to the nearest degree).

Extra working page
12cm
[/
8cm
15¢cm
(c) The surface area of two similar solids is in the

ratio 4 : 9. If the volume of the larger one is
243 cm?, find the volume of the smaller one.

End of Section D

25/9/2006 ... [exams/2006/ Year10/ Yearly06.tex Page 15 of 24 Page 16 of 24 ... [exams/2006/Year10/Yearly06.tex 25/9/2006




SYDNEY BOYS HIGH

MOORE PARK, SURRY HILLS

2006

YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

e Answer all questions in the
spaces provided in this question
booklet.

o Full marks may not be awarded
for careless or badly arranged
work.

¢ Use black or blue pen for written
answers, but pencil for diagrams
and graphs.

Name:

o If additional working space is
needed, use the spare pages at
the end of the booklet, Show
clearly which question you are
continuing.

* Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA  Mr Fuller
10MaB Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

E| 1o

Question 5 (20 marks) Answers

(a) 1

1 1 1 1 1 I L 1 i | 1 I 3 1]
5 6 7 8 9 10 11 12 13 14 15 16 17 18
Consider the boz-and-whisker diagram above.

Find the:

(i) interquartile range,

(i) percentage of the scores that are from 3 to 15.

(b) Given the following two sets of scores:
A: 80 75 70 65 60
B: 72 71 70 69 68

(i) Find the mean and standard deviation in
each case.

(ii) Which is the better result, a score of 75
from A or 72 from B? Give reasons.

(c) What restrictions are there on z in each of the
following?
L T+4
0 =

1-—6z

(i) vVN? — 4z
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@) A tourist drives 25 km
N Q

from town P on a

bearing of 150°T to

town R.

P He then drives 45km
45km on a bearing of 022° to
town Q.

R
(i) Find the size of ZPRQ.

(if) Calculate the distance of town Q from
town P to the nearest kilometre.

{e) If A(5, k), B(2,7), C(2, 1) are vertices of a
triangle, find the area of the triangle.

(f) Find the next term of the sequence
1,9,35,91, ...

(g) ABCD is any parallelogram where sin A4 = k.

A B
D &
Find sin B.
i . mm—c)—-3(c—m
(h) Simplify ( mz — 62( )

End of Section E
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SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

2006
YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

e Aunswer all questions in the
spaces provided in this question
booklet.

e Tull marks may not be awarded
for careless or badly arranged
work.

e Use black or blue pen for written
answers, but pencil for diagrams
and graphs.

Name:

e If additional working space is
needed, use the spare pages at
the end of the booklet. Show
clearly which question you are
continuing.

e Board-approved calculators may
be used.

Time allowed: 2 Hours
Examiner: Mr C. Kourtesis

Your Mathematics Class
(Tick the box)

10MaA.  Mr Fuller
10MaB Ms Ward
10MaC Mr Boros
10MaD Ms Evans
10MaE  Mr McQuillan
10MaF Mr Gainford

Marker Use Only

Section Mark

F| o

Question 6 (20 marks)

(a) ‘ Find the value of z.

==

Answers

(b) (1) Expend and simplify (z +y)3.

(i) If z+y = 1and 2% 4 ¢® = 19, find the
value of 22 + 32,

(c) A B ABCD is a square with
T point T inside the square
such that
DT'=CT = DC.
Prove that triangle ATB
is isosceles.
D c
(d) v
T
T
/ ©

The diagram shows the graph of

y=(z—c)? and y = & +t, where C and ¢ are
positive. The graphs intersect on the y-axis at
T. Find the equation relating ¢ and t.
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(e) A train left Sydney at r a.m. and arrived at its
destination at ¢ p.m. the same day. Find an
expression for the number of hours taken.

(£) B

A C

In the triangle ABC, find the exact value of z
Y

(g) The diagram shows a major sector of a circle
with centre O and radius . Find the area of
the shaded region.

2r

T

(h) P A circle of radius 6 and centre O has an isosceles triangle
PQR inscribed in it, where PQ = PR.
A second circle touches the first circle and the mid point
of the base QR of the triangle as shown.
The side PQ has a length 4v/5.
M is the midpoint of QR.

@ ‘.’ R Let OM =z and QR = 2y.

(i) Explain why 22 + y% = 36.

(if) Find the radius of the smaller circle.

End of Section F
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Marks
Question 1 (20 marks) Answers
(a) Simplify:
@) 8k+2+k e -0
(i) T + g v, 2 a(cg & b;\ﬁ('
ol
(b) Pind 8% of $2700. .
1240
(¢) Simplify: :
o L2 2L [
Gﬂ4ffn P2 nj
(d) Factorise ab-+ 2a%. a (’b A Zgbw
(e) Solve 4t —1=1. Cg‘-&-'—"Z%\ ko %
: %E+3 9
(f) Evaluate 5%5(?04 c(“rl)’lzb/ = ”7%2
. . (0.4)4 i LP
(g) Simplify *—5—
‘ A
(h) Solve simulltaneously‘

y=2 and
y+6=2
Qo =2n
PR
anzh

A (4.2)
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(i) Find tan 124°15' to one decimal place.

(i) @) Solve —2z 41> b,

—~Ton A

n< -

(if) Graph the solution set on a number-line,

(k) Sketch the graphs of:

B y=2"+1

(i) y=

(I) Evaluate 10— 2z? when z = —1.

g

(m) Express z% of $m in cents. -
oo
(n) Simplify 8n? + 4n~2, %"v/"’ —X ,{\q’ bf
W 2w
(0) If sin @ = 0-147 and @ is acute, find 0 to the 0 {
nearest minute. (6 27
y
(p) Solve 2m? = 18. M = I 5

N4

End of Section A
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Question 2 (20 marks) Answers

(a) Theo invested $8000 for a period of four years
to earn compound interest of 8% p.a. What is
the amount of interest that Theo will earn?

A=509(.00 = (0533 T=A-p=$2533.9)

(b) Solve the equation (2m+ 1)(4—m) = 0.

Mzl or mz ——“'15"

(c) Q@
81°

400 m }/Q\

oo

& et Ty et F

et o\, Smgs

Use the Sine rule to caleulate the length of the

side PQ correct to the nearest metre.
P8 =64

§V\-3l{.

(d) Find the arca of the curved surfacc of the cone.
(Answer in terms of 7.)

B\ AT
7 J :m7 x 25

<~ 4dm—

- 775‘71\ ,,\,\7\

2
@urv=22 @0,

cxpress this with G as the subject. a \/T[W
- h

(f) A sphere has a diameter of 10cm. Find the
(i) volume (in torms of 7,

y_ o991 3
Vabmo =gl 25 e

(ii) surface area (in terms of ).

ST/‘}J 2= L{‘KSF':JT. :’-lOO‘_ITc,w:L

Page 6 of 24 ... [exams/2006/ Year10/ Yearly08.tex
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Find the ratio of areas, AABC : ADEC.
1, SN N
2. S - l[‘ o 25
(h) A circle has the equation
(z— 4%+ (y+5)% =100
Find the (' Lf __S)
(i) cobrdinates of the centre, /
(i) radius, [O
(1) If VA = n 4, find the value of 34.
N_ =2
g(mﬂr—w) = 3+ UG+ g
. v ‘
{1 P(=8,4 ,
¢
5
-
Find tck;t, cxact valuc of cosf +sind. 7
Al epp 3y L
S A Sl
P _hop >
(k) B
Tem
A z c

10em

Use the Cosine rule to find the length of BC
(correct to 2 dec. pl.).

BC = 740" L. WO cos 20 % [, |l7__3C2 10~ Dbeum,

End of Section B
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Question 3 (20 marks) Answers

(a) InO Sl 6
Tem 8cm @ = "3
[ 61° \
Find the size of # (to the nearest degree). S~ %i‘:..(?.. y

-

S,

@:88(3
O 882106962 v,

(b) Two similar rectangles have arcas of 160 cm?
and 90 cm®,
(i) Express the ratio of these areas in simplest

form. 16O + C]O
165D

(i) What is the ratio of the sides of the two

rectangles?
b4:5

(c) A square pyramid has a base
of 10cm and vortical height of
12cem.

ind the: 2
Find the \/‘:‘ \/By]/..)‘qu

(i) volume of the pyramid,
¥ L’DCDC«mg

(i) surface area of the pyramid.

Nef jwrof‘z_xs 5%y 1?

= 10 e O 12 =13
= 5@&(\9' |
(d) Light travels at 3 x 10°m/s. How many 3xF mls
kilometres does light travel in one hour? ;
- B s
18107 o iy

LOF w1 lom [Ny

Page 10 of 24 ... [exams/2006/ Year10/ Yearly0G.tex
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(e) Use the quadratic formula to solve the equation
22% — bz — 1 = 0 (answer in exact form).

X = @tmw‘ X = 53,..,3)} i
aw 7

- 542508
(f) Find the area of the parallelogram ABCD.
2, ¢ /—\—&x G amC
7%\/
08°14/ | . >
4 10-3 e B S Q% 0 v7' ‘wlO'gh’ [ 24 )(‘f’l /
)
= 3¢.5A51267)
= 346 ot (:/[C;LP') ]
(&) If (z+2)(z+ k) = 2 4 nz 48, find the values Nk'= 8
of k and n. oo =L
2 Kk Uk E x2F et o8 Skl n
y a .
2, (o2 B axtenat & Ke2 =
w Y %
21+5~ = RIS . e
(L) Slmphfy — = [ -

5 T~ s YT
e, 20, 243

(i) Express with a rational denominator
2 ¢ J5v3
eI (5-3
v5—3 v O Vo -
J¥r g { (\ j {OY 3 =
0fsrG | _al% 6 1y ooy o+ 5
A3 A 2 00Y
5 -9 “ I

End of Section C
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Question 4 (20 marks) Answers
(a) Find the values of the pronumerals in cach case.
(Do NOT give reasons.) In each diagram O is the P
centre of the circle, - @
M) = o= | =
oe 80 b=

v)

7 AT and BT are tangents.

@;%0@>

(vi) )} TAT isa gnje;; o @
\er

(vii)

. ). % ;
=

Page 14 of 24 .+ [exams/2006/ Year10/ Yearly06.tex
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(b) Use the Cosine rule to find the size of § (correct
to the nearest degree).

12cm i )
= Qb= [L*+]5 -8

LM

15 em 304« ] (ol

(¢) The surface area of two similar golids is in the 9

ratio 4 : 9. If the volume of the larger one is g
e uﬁiﬂf 2 7
ﬂﬂﬂ¢'<d

243 em?, find the volume of the smaller one.
2

{1 ) g[{‘, = gﬁ'lmiﬁ*féz*w
(e T e e
Sols

145 5
Vol smatlet one. = ’ﬂo_ff('—’ - 72)5%»

End of Séction D
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Question 5 (20 marks) Answers

(a) I::]

L 1 ] 1 1 1 1 L] 1 ] ] 1 ! 1
5 6 7 8 9 10 11 12 13 14 15 16 17 18
Congider the boz-and-whisker diagram above,

Find tho: 1S —1 0 — 5‘

(i) interquartile range,

75%.

(i) porcentage of the scores that arc from 3 to 15,

(b) Given the following two sets of scores:
A: 80 75 70 65 60
B: 72 7 70 69 68

(i) Find the mean and standard deviation in
each case.

iA = 70 &a=71-077
ib: '70 @_‘6: 1'4“\

(i) Which is the better result, a score of 75
from A or 72 from B? Give reasons.

92 from 8> >l 3D,

(c) What restrictions are there on z in each of the

following?
0 £ L
1—6z
C
+
(i) VN? — 4z
x & NZ
———
Page 18 of 24 ... [exams/2006/Year10/ Yearly06.tex 25/9/2006

@ N Q A tourist drives 25 km

from town P on a

bearing of 150°T to

town R.

P He then drives 45km

45km on a bearing of 022° to
town Q.

R
(i) Find the size of ZPRQ.

52°

(i) Calculate the distance of town @ from
town P to the nearest kilomoetre.

JasPa2s = 2tasYzsdeos 52 £ Bl KM

(o) If A(5, k), B(2,7), C(2,1) arc vertices of &
triangle, find the arvea of the triangle.

2 (5-2(-D= Qunits>-

(f) Find the next term of the sequence

1,9, 35,91, ... 4@,.‘-53: 'go\ .

(g) ABCD is any parallclogram where sin A = k.

4 B
=8N \SD’@
Dljc g\n B Q

Find sin B. = K

(h) Simplify m(m = ¢) = Se=m) _n:; : iz(c —m) .

m
(m *ﬂm —O> —_ s

(M A m~c) c+m -

A=

End of Section E
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Question 6 (20 marks) Answers

(2) \ .Find the value of z.
= x = 2
SN s

' = _—-—-2’S—
Lf—-
(b) (i) Expand and simplify (z+y)®. = (t44) *Guy)

G e 20 +Y ')(’”'3)
,,},,'ay.b»fx 4;97'- +?—>‘-U +b
T "3"‘<‘)L+ by

]

1)

i}

(#) If z4+y = 1and 2% + ¢® = 19, find the (ry)’s 20 *'D 4 ;xj(’“‘.‘j) .

3
value of z? +y (1)7= 19+ Sm,‘) 0)
(:wj) 5ot 7""3 +U Iy s oy

T (wry Y- ey 2 -
,’253% y —1(@) =13 S

. pr=TC=Dc C u/uvs\) '
{c) A B ABCD is a square with < xg7e v M‘Z ateral
T point T inside the square  ,rpe=2ted= 60 (o.-\ak.c h EvM‘\oJ"fw()
such that A0=BC (stdesof riomg le
DTr=CT=DC. Sqpure oce egqmal

2hpe= LBeD 2g5°
Prove that triangle ATB

is isosceles.

'AADT—ABLT ( SAS

‘ - = oy oA siokes °‘p‘)
T AT=TE ¢ co.f\ga!:rf\:“‘ \v’!“'l Ms(lz.s

S AGTR s (sosceles

G) v ‘ .

whm = O
2 =t
/A J-
2
7 . . t=c
&€
/ 0
The diagram shows the graph of
y=(z—c)andy =z +1t, where C and ¢ are
positive. The graphs intersect on the y-axis at
T'. Find the equation relating ¢ and ¢.
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)
angles i o soV.&Mm‘TO
LAOT LACT= 30° ( Loumplamtnt oy aing k;)

M

(e) A train left Sydney at » a.m. and arrived at its
destination at ¢ p.m. the same day. Find an
expression for the number of hours taken.

12 - r +T

‘() 2 s 4 ( -
g Tt
Y=
7 %t = |
c 0>
wo oo
In the triangle ABC, find the exact vahe of ot

G ( ;;f:f”m

(g) The diagram shows a major sector of a circle
with centre O and radius . Find the area of
the shaded region.

2r 2 2
p( - K ™r
270
2
) T = r 57“04-2_ e 7L5
B
(k) P A circle of radius 6 and centre O has an isosceles triangle

PQR inscribed in it, where PQ = PR.

A second circle touches the first circle and the mid point
of the base QR of the iriangle as shown.

The side PQ has a length 4/5.

M is the midpoint of QR.

IO "% Let OM =1 and OR = 2. .

(i) Explain why z? +y -/4?6 the Fo biiect o chowol 1S
The Ure ,u.w/la/ fo ,7L i om-Lak

Preprin ..oMfMQ
Vg pybpoas #hoomem i som@ O 7 < 't

46 g

Find the radius of the smaller circle.

(4\5‘) = (6rx) i-n

20 = 36+12M&—><.+V)7‘

J R Bo= 36+ e+ 36 Y
127 =
W= 3'-
25/9/2006 O&W /emms/ZOOG/Yem]O/ emerG tex
"o F 5MWch(e s g~C ,-
.3
R ,“_oa.)b oF SMaM/ v (e

TR :

End of Section F
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