SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

- 2005

YEAR 10 YEARLY EXAMINATION

Advanced Mathematics

Directions to Candidates:

o Angswer 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:

e 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: 120 minutes
Examiner: D.M.Hespe

Your Mathematics Class
(Tick the box)
10MaA  Mr Choy
10MaB Ms Kourtesis
10MaC Ms Ward
10MaD Mr Gainford
10MaE Mr Parker
10MaF Mr Boros

Markers’ Use Only
Question 1 /20
Question 2 /20
Question 3 /15
Question 4 /15
Question 5§ /15
Question 6 /15
Total /100

Question 1 (20 marks) Answers

2
(a) Express Tk recurring decimal.

5
(b) Write g + gasa single fraction.

(c) What is the value of 0-04 x (0-3)2?

(d) Find 19% of $38 000 000.

(e) Simplify —6p+2¢- p — 5q.

(f) Factorise 5 — 10y.

(g) Write as an algebraic expression:
“Half of the sum of z and 3.

28

(h) Find correct to two decimal places Fax1s

(i) Write down the value of sin 34°15' (correct to 3
significant figures).

(§) Convert S15°F to a True bearing,
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(k) Evaluate +/172 — 152,

(1) Write 2% x 28 in simplest index notation.

(m) A farm gate is 2m high and 3m wide.
Find the exact length of the diagonal strut.

NoOT TO SCALE

(n) Simplify (z2y)® + (z%9)2

4
0) Express — with a rational denominator.
(0) Exp 7

(p) Find the area of the sector in terms of 7.

N2

(q) Solve 2 —z = —5.

(r) If v* = 4®+ 248, find v when u = 2,
a=10,and S =3.

- ® '102° ‘
Q Find z.

(t) My Edvest account pays 6% p.a. simple interest.
If T invest $1200 for two years, what will my
investment be worth?
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Question 2 (20 marks)
(a) Fully factorise the following:

(i) £ —10¢t+16

Answers

(ii) 42® —4

(b) Find the smallest part when $19 is divided in
the ratio 2: 3: 5.

(c) With the aid of a diagram, explain what is
wrong with the following proof:
In As ABC, PQR,
ZABC = ZQRP = 65°,
ZBCA = LQPR =35,
BC = QP =15cm.
. AABC = APQR (AAS).

(d) Given the points A(3, 6) and B(—3, —2), write down the

(i) midpoint of AB,

(ii) length of the interval AB,

(iii) gradient of the line AB.
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() Find = if 5/7 — /T = 0. Question 3 (15 marks) Answers

(a) Evaluate the pronumerals to the nearest whole
number or whole degree, as appropriate.
~ 33-8sin117°

i) po S0-8sinll7°
® 5in 38°
()
(i) ¢ = 36%+ 232 — 2 x 36 x 23 cos 28°
(i) Find the value of =, giving reasons.
ey e 407sin 71°
(ili) sinA = BT
. . . . b) Find the volume and total surface ares of a solid
t t i dy. 1 (
(if) Write an equation connecting 7 and y cone of radius 5 cm and slant height 13 cm.
(8) Solve simultaneously, the system of equations
4o — by = 2
3r—2y= -2
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(c) Find all possible values of 9, given 0° < 9 < 360°. Question 4 (15 marks) Answers

. 1

(i) cosd = 7 (a) Find (to the nearest dollar) the compound in-
terest earned if $96 000 is invested for 5 years at
6-5% p.a.

(i) tan® = —/3.

(b) Sketch y = 2® — 2z on the grid below, showing
clearly any intercepts and maximum or mini-
mum points.
(d) Three coins are tossed simultaneously. Y
(i) Use a tree diagram to write out the sample
space. 3

(5]

H

T
-3 42| 4110 p
]
o
L3
Find the probability of obtaining
(ii) three heads,
{c) Solve #* = 3z + 7 by the method of complet-
ing the square. Give your answer as a surd in
simplest form and as a decimal approximation
correct to 2 decimal places.
(iii) at least one head,

(iv) at most one head.
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(d) Thf probability that a certain event will happen
is . Which of the following is the probability
that the event will not happen?

l—=z z+1 z—1 T

’ H )

T
1’ z T x z—1

(e) Prove that equal chords subtend equal angles at
the centre of a circle.

(f) When blowing up a balloon, the first hearty
breath gives a diameter of 7ecm. By the time
it is fully blown up, its diameter is 21 cm.

Find in simplest form:

(i) the ratio of these diameters,

(ii) the ratio of the respective surface areas,

(iif) the ratio of the respective volumes.
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Question 5 (15 marks)

(a)

Find 2.

Answers

(b) If % of the boys in a junior class use a backpack,
and £ are not in full uniform, find the probabil-
ity that a boy chosen by lot would be in uniform
and using a backpack.

(¢) The numbers 30, 67, =, 2, 24, 9, 7, 83 have a
mean of 32.
(i) Calculate the value of z.

(ii) Find the median.

(iif) Use your calculator to find the standard devia-
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(d) A is a wireless station 35 nautical miles Fast of
another station at B. A ship in a fog discovers
by wireless direction finder that she is $20°F of
B and S55°W of A. How far is she from B (to
the nearest nautical mile).

NOT TO SCALE

<~ 13km ——>

(i) Calculate the size of the smallest angle in this
triangle correct to the nearest minute.

(if) Hence find its area to the nearest square metre.
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Question 6 (15 marks) Answers

AX = 4,
AY = 5,
YC =1,

ZAXY = LACB.

B

Calculate, giving reasons, the value of the fol-
lowing ratios:
() XY :CB

(ii) Area A AXY :area A ACB

(iif) Area. A AXY :area AAXC
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1 1 1
by Tf= ===
(b) If —=—+4,
ab
i) show that z = ——.
(i) show that z panTs
(ii) Hence prove that Z:z = % where @, b are
positive.
(@ "
A
B
D

ACB is a straight line.
TA and T'B are tangents to the circles.
Prove that TADB is a cyclic quadrilateral.

End of Paper
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SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

Year 10

Yearly Examination 2005

Advanced Mathematics

Sample Solutions

Question | Marker

PSP
AMG
AW
CK
EC

===

Question 1 (20 marks)

2
(a) Express pase recurring decimal.

Answers
¢

12

c,
(b) Write 8 + 5 as & single fraction. I 2.

8 6 24

0:
= 24

/fﬁ

(c) What is the value of 0-04 x (0-8)*
BRTo0LIA

(d) Find 16% of $38 000 000, $ 7220 000

(e) Simplify —6p + 27+ p — 5. _ SP _ 3 9\)

(f) Factorise 5 — 10y. = ( . '
5(1-0 )

(g) Write as an algebraic expression: ( =+ (.5)

“Half of the sum of z and 3.

- (ot 5) sl et

(h) Find correct to two decimal places

5-28
57-3 x 13

0.0l

(i) Write down the value of sin 34°15 (correct to 3

significant figures).

0

:D69

(1) Convert 815°E to a True bearing,
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(k) Evaluate /172 — 152 8
0
7]
(1) Write 23 x 25 in simplest index notation. Q
~

(m) A farm gate is 2m high and 83m wide.
Find the exact length of the diagonal strut.

J\—%‘

3
(n) Simplify (ay)® + (2%y)?. _D_LL/.L = (ﬂ

:,,’5%7—
l/\/
(p) Find the ares. of the sector in terms of . & _
A= B8 (T 2222 & 0497
e s CMx22 A = Ta
= 36
(q) Solve 2 —z = —5.
— = —«7 o= 7
(r) T v* = u*+ 205, find v when u = 2 V"' Z}'+Q<ij><?>
a=10,and 5§ =3 ; élf

&) lo° rind °
‘% ind . %O

(t) My Edvest account pays 6% p.a. simple inberest. XK@\% el Q/
If T invest $1200 for two years, what will my : 4 4
l

investment be worth?
o $ 1544
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Question 2 (20 marks) ' : Answers
() Fully factorise the following;

(1) t* - 10t-+ 16

(E-L)(t-9)

(i) 42% — 4 b (1)

= 4 (-0

(b) Find the smallest part when $19 is divided in
the ratio 2:3: 5.

10

(c) With the aid of a diagram, explain what is A
wrong with the following proof:
In As ABC, PQ@R,

ZLABC = ZQRP = 65°,

ZBCA = ZQPR =35,

BCO = QP =15cm.

. AABC = APQR (AAS).
Iyl 1ok

' BC rmd @7 art wot (or\mrw\dmg

4
15 *
& 65 R

X9 LS Y
( ) Given the points A(3, 6) and B(—3, —2), write down the

(i) midpoint of AB, (7(|er Y, r Y

1
) (o)

(i} length of the interval AB, (= \ﬁh-’(()z-r (V-L:;d,)"‘

, ot -8*

"

. = 10 .
(iif) gradient of theline AB. 1y o Y,~Y, -1-6b =-% - &
3
Ay -3 ~3 b
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(¢) Find z if 5/7T~ /3 =0. -
Ji= 577 =‘ﬁ?"ﬁ
= s

)
2
" (i) Find the value of 7, giving reasons. . 2]
<% = 160 ( opposiie angle ave
Tu Pyl-UW\.WH avy)
S bLt. lﬁ'a
o x=90
(ii) Write an equation connecting z and y.
%Hd < 1%0
(g) Solve simultaneously, the system of equations

4z — by = 2 —@©
sw-2y=-2 —@r25|@-0

TR -8y -5 —@

3.5x = -1
LI ey A .
A'S‘.m mfo'(?) - . .
-g-5y =L \F_"_—] ==t y=t
_-__5‘U = 10
¥s=-1
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Question 3 (15 marks) ' Answers

(a) Evaluate the pronumerals to the nearest whole
number or whole degree, as appropriate.
() p BEsinlIT .
V0= e

T
(Ltf'{, 4ig., )

(ii) ? == 36%+ 282 — 2 x 36 x 23 cos 28°
= 362459 ~ 1

A07sm 71

- (iif) sind = 5%

fe f°

(b) Find the volume and total surface area of a solid -
cone of radius 5 em and slant height 18cm.

N R Y=y
ARNTS —

VANl 1" e
T T

. 2\
T (v L]

i

- \
LRy
~_ =X _ Tx S(1%)

i

Y5 Cim

f

Ci/CI'T\ /‘l./umv

4

N = J:‘j Tor v
(28 el

ot
—

X

b
— 2
= JO0TR Cam ”
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(c) Find all possible values of 9, given 0° < ¥ < 360°.

. 1 _
(i) cosﬂzﬁ. &: 4 0’7 %@Sfﬁ
@ g ==V 0= 11 | 300°
- >
()] rvI‘hree coins ‘;are tossed simultaneously.
(i) Use a tree diagram to write out the sample
I e
M- <¢T’ et T
R W
T
\ /W ’<\§f THT
1 S T
\ T

Find the probability of obtaining

(ii) three heads, ( ) i
W c —-
g

(iii) ab least one head,

p(oFhast L vaad) =

[— P(T”Iﬂ
‘;7,7

(iv) at most one head.

= )~

3
74
v

P@xm% T#)= Qb(ﬂ"ﬁ) +p (biﬁ)
=%
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Question 4 (15 marks) Answers
(a) Find (to the nearest dollar) the compound in-
terest earned if $96 000 is invested for 5 years at
6-5% p.a. P -
A=P(1+r)= P 5 r=o.00s.

qub 000

A=a6006 €1+ 0.065)° — AbooO -

= O TEYN
=§35,528 @3 g;ﬁzg@

ing the square. Give your answer as a surd in

(b) Sketch y = z? — 2z on the grid below, showing
clearly any intercepts and maximum or mini- ;
mum points. :
Y
\ / vertex = F:ZS;(
@: nwo LQJDQXS N ; %‘} 5 . /(3 5) 8
M| A=y -T2 -
24 \gipels bul™ coredess 9 v / =t
{ 7 !
| {08 f (242) m =0 Y o
131 -2 ] -1 ]0 /‘ Ljr.o o>
] \\\ c
{ - [AAD)
13 ;
2 |
X=0 Y=o y=o o=’ . 2oe o= (xXx-2) XD 2. I
(c) Solve 2* = 3z + 7 by the method of complet- l
i

simplest form and as a decimal approximation
correct to 2 dec1ma1 places.

+*2 B |

T e
z/ b

(== %) =3/ 374,

x= b4 /3]
2 2,

2% forro o\ec(M =3z 51
4%\”@«%1\/&,&,& o
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]
3

(d) The probability that a certain event will happen
18 =. Which of the following ig the
that the event will not happen’

£ neD-

Bb=cD (egual chows) . N '

0A=0C, (equod raitid) > Congruence . (U5) 5
0B=00 (Simdarhs). |~

ABe D (awen) = 7

by 8Ss ACARE AOLD. SavgTion (1)
A Y B Leol (corvesP Lis 4 Grgorent As)

@Q.U"Z—‘5~

@) vertepp-

(f) When blowing up a balloon, the first hearty
breath gives a diameter of 7cm. By the time
it, is fully blown up, its diameter is 21 cm.

Find in simplest form:

(i) the ratio of these diameters,
a2l = 1:3.
(i) the ratio of the respective surface areas,
It 9
(iit) the ratio of the respective volumes.

[¢e27.
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Question 5 (15 marks) ' Answers
o+ 8) 8 = (Q%) A
gx +by =40

Find 2. ' KX =1 {7"
(b) If £ of the boys ina junior class use a backpack,

and % are not in full uniform, find the probabil-

ity that a boy chosen by lot would be in uniform

and using a backpack.

2.2 . g
4 5 20

(c) The numbers 30, 67, z, 2, 24, 9, 7, 83 have a

mean of 32.

(i) Calculate the value of z. 22 24% _ 22
o
O
=3
(i) Find the median. 2,7, C]) Z_L{_) 302 3'2_} 67) 8>
Ooomediome ws 24430 - g7
2
(iif) Use your caleulator to find the standard devia-
tion correct to three significant figures.
273
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(d) A is a wireless station 35 nautical miles East of 4
another station at B. A ship in a fog discovers ]
by wireless direction finder that she is'S20°E of 2 5 A
B and §55°W of A. How far is she from B (to YL
the nearest nautical mile). 55}
B, ’nw_ Sihe ‘Qu/(ﬂ_ @ 7 J

3 . B3

Sin15° Sin35°

2 B2 = 352m3S°

Sin78°

= 2073

S Qe

NOT T0 SCALE

13km—>
(i) Celoulate the size of the smallest angle in this
triangle correct to the nearest minute.

SMU%T w\»XL 1) %9:1{ ‘ﬂ\_m S

Lot sIOIC(

¥
2=

tea ® = 12 +15—3.S

A 12,03

o = 29°30/

(ii) Hence find its area to-thenearest square-raetzer

o_ [
L 12.03. 5 39 30

Hraa =

=19, § e

2

Ans

—

44, len -
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Question 6 (15 marks)

Answers
A .
(a) AX = 4,
AY = 5,
YC=1,
LAXY = LACB.
1/ol. BN\
C T B

Calculate, giving reasons, the value of the fol-
lowing ratios:

(_Q.T/mcw/c(,w‘\&h)-‘

D e

£

CB. %)

L a0 ’—:’/ W”A'“ﬁ/ $tey

e JLQM-ﬁ. L.

(il) Area A AXY :area AACB

/ir{:/lfx_ =

(ifi) Area A AXY :area AAXC

A‘ - J:::dl)ﬂhc
A"V,Q—K ojﬁ AA-X‘\F jl‘/"‘/f/)fb xf(v,/

ﬁ‘x% xXb ><5)/w74

-V 5 2
Apxc T .
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mri=lyl ( At
z a -b e 5 ‘
(i) show that z = —ﬂ. X &
a+b !
w o =.4Ar l
&b -

(ii) Hence prove that M(Z:z = % where a, b are

positive.

e ‘ [ afxal-db i a

/ a—= e - / a+b = / — = —

T [ brtab-ab .\ b b
DAk ‘ atb “, b So
.
| % ~Q6f[& )
! -
Jouw <« -
Lz&m{rﬁgzx
< Tha=-

ACB is a straight line. :
T'A and T'B are tangents to the circles. £ ch A= L

Prove that TADB is a cyclic quadrilateral.

(: Al 1'519—-V\ut.f;a— Ry ﬁfT/xA,_;zvu'f- e N

4@0 B:\@ !

Th A TAL, = ATe = —(zx+¢) |
- g//(ea_ JLT ¢>-:}, o ATH ).

Ca,ahé

d‘\LMM(M ,
d’/

TA&DPB 18 A
q et
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End of Paper
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