SYDNEY BOYS HIGH
SCHOOL

MOORE PARK, SURRY HILLS

Year 9

Yearly Examination 2014

Advanced Mathematics

General Instructions Examiner: B. Kilmore

e Working time — 90 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.

e 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 Sections Mark
9A Mr Boros A /15
9B Ms Nesbitt/Ms B /15
Likourezos

9C Ms Ward C /15
9D Mr Choy D /15
9E Ms Millar E /15
9F Ms Chen / Mr Elliott F /15
9G Mr Gainford G /15

Total /105




Section A (15 Marks)
1. Calculate —2*

2. Solve 3—x>-2

3. Write 0.010031 correct to 3 significant figures.

4. Write 2618000 in scientific notation.

35

5. Simplify ——
plity 15

1 3
6. Write with a radical sign and evaluate: (814]

7. Factorise
a) 24ry® —42r’y?

b) x*—11x+24

c) 5x*-20



8. Find Xcorrect to one decimal place

12

9. Find X correct to the nearest minute

10. Find the gradient of this line:

. \Y
|~
5
/3/ >x

11. If the midpoint of AB is the point (—1,3), and B is (-5,7), find the coordinates of A.



Section B (15 Marks)

1. Find the value of X correct to one decimal place:

385

2. Find the volume of this solid

13 cm

11 cm

12 cm

3. Find the surface area of this solid in terms of 7

4m

3mn 2mn
4. Simplify;: ————
P =



5. Simplify:

a) 3W12+27

b) (3x*y®)* and write with positive indices.

6. Convert 6400 m? to cm?

7. Given that QT =TR and £ZPQT = ZSRT =90°

Prove that
a) APQT =ASRT AND

b) PT=ST



Section C (15 Marks)

1. Rationalise the denominator

a)
35

b) \/E
3+\f§

2. Which triangles are congruent in this group of three? State the congruence test you used.

C

Q

3. Find the length of AB if A= (-2,5)and B = (4,-2)

4. Simplify: ~-2_2_
plify: =



5. Find the equation of the line with a gradient of 3 passing through the point (2,—4). Express
your answer in general form. 2

6. A student sits for three subjects. The probability of him passing English is 0.8, the probability
of him passing Science is 0.6 and the probability of him passing maths is 0.7. Find

a) the probability of passing all three subjects 1
b) the probability of passing two subjects 2
1
7. Solve ——-1=6 2

1-x



Section D (15 Marks)
1. Find the equation of the line passing through the point (4,—1) which is perpendicular to

the line 2y +7 =4x

2. A chocolate bar is packed in a box that has the shape of a triangular prism, as shown.

200 cm

4 em

Find the surface area of the box.

3. Solve:
3n—-2 5-2n
a) +
8 2

Il
|
N




b) Solve: 5(2-3x)>2x-23

4. An observer in a tower 65 metres high sees a bushfire due west at an angle of depression of 4°,
A second person, due east of the tower, spots the observer in the tower at an angle of elevation
of 8°. How far is this second person from the bushfire (to the nearest metre)?

5. Factorise the following expressions: 4
a) a’-b*—(a—b)’

b) 6pq—4p—-99q+6



Section E ( 15 Marks)

1. Write with a positive index:

&)

b) (3x°y)* ( 3X_2]
2y

2. Factorise the following expressions
a) 98a-—72ab?

b) 10x*-19x+6

) (3a—h)?—(a+h)?



3. Theline /is shown in the diagram. It has equation x + 2y + 8 = 0 and cuts the
X-axis at A.

The line k has equation y = —% X+ 6, and is not shown on the diagram.

.1'.

x+2y+8=0

(a) Find the coordinates of A.

(b) Explain why k is parallel to /.

(c) Draw the graph of line k on the diagram, indicating where it cuts the axes.

(d) Write down a pair of inequalities which define the region between the lines k and /.



Section F (15 Marks)

1. What is the size of each angle in a regular octagon?

2. 1f x= X+y , make y the subject of the formula.
\J y

3. Make a the subject of the formula:
l1_a_a
a m n



4. An aeroplane flies due north for 200km and then turns due west and flies for a further distance
of 325km. Determine the bearing, to the nearest minute, of the aeroplane from its starting point.
2

5. A rocket launched vertically from L is observed from A. Soon after launch, when at position M
its angle of elevation is 25°. After it climbs 4000m from this position to N its angle of elevation is
66°. Find how far the observer is from the launching pad. 3

4000m

M




6. In the diagram shown AB = BC

a) Prove BD=%(AD+CD)

b) Hence show tan LDEB:%(tan ZAED +tan ZCED)



Section G (15 Marks)
1. ABCD is a trapezium. AB is parallel to DC. BCis parallel to the y-axis.

A(1,5)

D(-2,3
B(3.1)

C

Find the co-ordinates of the point C.

2. A square of side a is inscribed in a circle, and semi-circles are constructed on its sides as
shown. Find the total area of the four lunes (the shaded area).




3. A cone is to be formed by joining the radii of the sector shown.

slant height
16cm

16em

In the cone that is formed, find as an exact answer,
a) the slant height

b) the radius

c) the perpendicular height of the cone.



4. (a) By grouping the numbers from 1 to 100 into pairs that give the same sum , show that the
sum of the integers 1+2+3+4+..+100 is5050. 2

(b) Hence, or otherwise, find the sum of all the fractions between 0 and 1 that have
denominators between 2 and 100 inclusive:
112 1 2 3 98 99

—+=+ fot—+—
2 3 3 4 4 4 100 100
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Year 9 Yearly 2014 - Solutions

Section A (15 Marks)

1. Calculate =2* r— \ (é
2. Solve 3—x>-2 9(/“< ,;" '
"
Tl AN
2
3. Write 0.010031 correct to 3 significant figures. =l
- |+ 00 ~ 19
@ .0y
4. Write 2618000 in scientific notation. é

AN G |0

5. Simplify—‘{—zrsE = E\I_.:E:— | ' ' l
s~ _
- | e
7]

133

6. Write with a radical sign and evaluate: 814

7. Factg;is: 24W3_42r;y2 é‘f 031( qﬁ - 7\/ fv)

b) x*—1lx+24 " ><“CK | (ﬂ_-g)(% _' 5)

;) 5x*~20 | l;“("){_ --fb) ("% J»'u)

o



8. Find xcorrect to one decimal place 1

11. If the midpoint of AB is the point (=1,3), and Bis (-5,7), find the coordinates of A,

f'z:" ____-;
o = y—+l

/‘}f’ 3—. - Yy =—I

p/a/q(?,v.:)




Section B (15 Marks)

1. Find the value of xcorrect to one decimal place: . _ -1
¢ ' __{_Q
cer 38 1§ = >c
o = 10
| cow 38715
> 127
2
M' /{M—de: ¢
2 2z
' o€ = 3 .
\/w&wu_ = ’é (rlx‘)’)xﬂ
= 33D em?
3. Find the surface area of this solid in terms of = _ - 2
Sl =Tt 4 2107
£
= 2n(15)" +an () ¢
o ' 25, ¢ 0)
-— 'S
= 7 (,__1: ¥
. T2 E T m
=150 > -
!2
i
. _  dn
4. Simplify: S 2mm o _ Gman - dms 2
4 6 it
. Sman



5. Simplify: . : s :
a) 3Vi2+427 = 3 {4x3 o+ JQ:?;
= 9J3

b) (3x*y?)* and write with positive indices.

T -3
- gq' 2 )f
iz
. atx’
6. Convert 6400 m® to.cm? a1 = 100 G . . 1
i mb = [0 600 Em :

. , z
6 62 b = éc,/o-a-ajmam

7. Giventhat QT =TR and £PQT = ZSRT =90°

| R
2 rw ¢
| s
Prove that _?AT, S"k]‘ N o . v N
a) APQT =ASRT AND Q) TeT = = 9p CIVE
b) PT=ST 6T = ﬂ,;r‘, CIVEN
| rFTa = R

TS VerT., 0FP ANGLES

b‘) PT = §° C R,

Sives OF

CONGCIAVENT TRIBANCLES



Section C (15 Marks)

1. Rationalise the denominator 3
0 T B = 35
B} 15

2. Which triangles are congruent in this group of three? State the congruence test you used.

LA RFAN
AA=AB (SAS or AAS)

3. Find the length of AB if A = (~2,5)and B = (4,~2) ) | 1
dpe = (4-C2VH(C1)-5 )
=26 + 49

4. Simplify: g_x_“?’_ﬂ - 0oL - \5(1- 5\ - b (5-— 21) .
| 30

= DA -HA+HS-230 412
30

= FL 415
30




5. Find the equation of the line with a gradient of 3 passing through the point (2,—4). Express
your answer in general form. 2

lj*lj.'—'—Yﬂ(OL-g(i) :.51"3“‘0:0 |
§-4)=3(2-2)
Yy +H=32-6

6. Astudent sits for three subjects. The probability of him passing English is 0.8, the probability
of him passing Science is 0.6 and the prohbability of him passing maths is 0.7. Find
a) the probability of passing all three subjects 1

P(passing ail three)=0.8 «0.6 x 0.7
- 0336 (*/15)

b} the probability of passing two subjects 2

P(passinq two) = 0.9 x0.6x0.3
+0.8x0.4 x0.7
+0.2x0.6x0.7

=0.452 ("3/2503

1 .
7. Solve E~1=6 1 % I 2

=%

| -2

| =31 -2)
b= 3-1
b= -Fo
A= b

mim————

7.



Section D (15 Marks) :
1. Find the equation of the line passing through the point (4,—1) which is perpendicular to

the line 2y+7<=4x ( padl - 2
. mw't = 2. '
SRS
Y+ 2 (e—4) o - |
Zy+L = —tg = (X 4+ 2

g —2=0 Ly

2. A chocolate bar is packed in a box that has the shape of a triangular prism, as shown,

-;TK (& X J.E )(Q)’
4 'ém X
_ 4+ Jox4 X3
Find the surface area of the box. ' 2

= g3 + 240

| 7 ;ﬂr = 8 (\(34—39)_. | 25@&3‘!}

4 (Vi 4bko)
- '_Z_::\/._i
-"k ) 4 yR
g R =25
.’_\-'-L :
3. Solve: _ 4

a)

3;:-2 5—22n%"2 I~ 4C?“l%) :“lél o
| —Fw g = -6

—vw =34
T

-



" b) Solve: *5(2—32)=22x—23

4. An observer m a tower 65 metres high sees a bushfire due west at an angle of depression of 4°,
A second person, due east of the tower, spots the observer in the tower at an angle of elevation -
of 8% How far is this second person fram the bushfire {to the nearest metre)?

____C;,Ef' = {aug®
Y Lo |
- _b5 -

3= Fads T4L2-439 .

69 .
* -T-M,d.-* = 929943
T X -{:-*3 l3C{l W
5. Factonsethefollowmg-expressionls. _ . . 4

a} a*—b*—(a—b)*
@-{-b)(m——b) - (ﬂf‘b)
= (a=b) (6 SL+Y)

= 2bl{a—-})

T

b} 6pg—4p-9g+6
2p(34-2) =3 (9
(> )[acw,) ,



()(J

(e Fﬂﬁf”m‘“x‘g

16-) M

el
()

3 wﬁl

ﬁ"‘- 2y X

A 'N""’”L’“’é’
SN
, MF\.NZ:) r¥§=°

S

+) A(-%,0)
{J") 801“, L "é /WV‘\)

o As e ST

pqalICf”tJ af -?1———

:__.,5?-—- (‘7) atd + 8§79
027{7‘ . 937" hret 150N
’Zu@”\‘]) ( )
= 3/1,\7 x__’____.6

= 2o (1 -66)(7+ éé/)

() jox-19x+= %ﬂ”')@x’sm_{) N

o FART MA
o) (3,,_) (ast)
: Ba-ter a-+6')(3°— b-e-t)
: 4Qa-20)
= $ola-0)

v




Section F (15 Marks)

1. What is the size of each angle in a regular octagon?

(V]—'l) b [804?
\ -

- (g'_ 2) X ISO:’
- g

2. x= ’ﬂ, make y the subject of the formula.
y

i

-

3. Make a the subject of the formula:
1 a a

a m n

Am——

Ll

an — aw

a " n
— 2 R
l = A n -a " m
"M
2
wyin = Qa (V\-m)
2
W in = a
vy — M
A mn
fjv a - -

|



4. An aeroplane flies due north for 200km and then turns due west and flies for a further distance
of 325km. Determine the bearing, to the nearest minute, of the aeroplane from its starting point.

225 kwm . 2
0O . 325

2 00km o = 58° )4 |
360° — of = 301°36' |

beowmﬁ OF C&eroP\ane ‘Frow:
S+ar+m3 Pcm'[' 5 30\036

5. Arocket launched vertically from L is observed from A. Soon after launch, when at pbsition M

its angle of elevation is 25°. After it climbs 4000m from this position to N its angle of elevation is §
66°. Find how far the observer is from the launching pad. 3 ]r:

— ‘3
N 0 - 2.
X +an 25 =
’ \:] = xtan 250

Fan LL° = 4000+ Yy

4800m

eg9 = ‘ ac
s rLIj atan bb® = 4 000 + y
k- vl

A

equating @ and @>
oc tan 26° = xtan Q:(:o“" 4000

o tan 25° = ac4unbb® = -~ 4000
x (tan 25°—=tan 66°) = = 4000
x = — 4000
ton25° - o 66 °
= 224K7.533%.,

S observer 15 2248 m Rom the
L%wdm;\g ?ad (‘(To te wnearest me.'+we)

tan o = 2060 i

X | y = x'tanQ:G°~4-OOO—-@




6. In the diagram shown AB =BC

a) Prove BD= % (AD+CD)

RHS = 5 (2+y+y)
1

= 2+ 3
[et 2« = AR = 8BC = RBC+ CD
g = <P = pD
= LHS
b} Hence show tan ZDEB =—;—(£an ZAED +tan ZCED)
et DE = h
RHS = = (A4on ZAED + 4an LCED)
| = 1 2x+Y Y ]
2 B " + l’\ _
:J,EM@]
L
= o+ y
h

tan £DEB

1]

LHS



v, _
NG = - 5-3 2 A

-~

@ Ciiodort & QD__;'S LR = A s
Qmo{m%éfﬁ%is m-1=5 _ -4 -9
S e 7
’ro\d, ﬂ% \\ DC 90 DC, Ivm m=-2..
£ g DC e (rp)=m(E)
noms M= —4 ,.._5;_2(17&)
'D(Z]%) %,..-3:-21__4

e C \ii?_s on Y= -2~ )
c (3,4) from dais

so W= -/x5 | -1
(3 -7) @

deck wemy D(2,3) DBAT)
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