SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

Year 9

Yearly Examination 2015

Advanced

General Instructions

e Working time — 90 minutes
e Write using black or blue pen.
e Clearly indicate your class by placing an X, next to your class

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

Mathematics

Unless otherwise indicated, give all
answers in simplest exact form

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

Approved calculators may be used

Examiner: A.M.Gainford

NAME:

Class Teacher Question Mark
9A Ms Kilmore 1 114
9B Mr Choy 2 114

Mr Elliott
9C Ms Millar 3 /14
Ms Evans
9D Mr Wang 4 114
9E Mr Fuller 5 114
OF Ms Ward 6 114
Ms Chan
9G Mr Parker 7 114
Total /98




Question 1. (14 marks)

Answers (Marks)

(a) (1)
Find _ 667 correct to 2 decimal places
1-4++/5-64 '
(b) Express 0-0007107 in scientific notation with three significant 1)
figures.
(c) | Arrange this set of numbers in order, smallest to largest: @)
V10, = o869, (0-3184) "}
(d) Express % as an exact decimal. (1)
(6) | Rewrite 2y~?with a positive index )
() | Simplify the following expression: 1)
4a’t)
(Zabz')2
(9) | Express in simplest surd form @)
(i) 427 + 6475 (i)
(ii)
Gi VIO x 242
435
(h) | Expand and simplify (2x+ 3)— 3(x +1). )




Answers (Marks)

Q) Given the set of scores: 8, 6, 7, 5, 6, 5, 6, find: (3)
(i)
(i) the mode (i)  the mean (iii)  the median
(ii)
(iii)
() | Evaluate 13sin30". 1)




Question 2. (14 marks)

Answers (Marks)

(@ | Solve: (2)
Ax+1)-2(x-1)=7
(b) | Factorise completely: 2
()  4x’y+10x (i)
o 2
(c) | Find the volume and surface area @)
of the closed prism, where
measurements are in centimetres.
Volume =
3 6
SA =
(d) | Factorise 2
) ¥+5x+6 (i)
(i)  10x*-13x-3 (ii)
(e) | Phuong can type at 80 words per minute. How long would he take to 1)

type a 1500 word document?




Answers (Marks)

(f) In the triangle #BAC = 65", (2)
A AC=217.
Find (i) AB ()
t
B C (i) BC (ii)
both correct to 2 decimal places.
(9) | Consider the line with equation 4x—3y+2=0
(i)State the gradient of the line. () (2)
(ii)State the y-intercept of the line (i) 1)




Question 3 (14 Marks)

Answers (Marks)

(@ |[Agirljogsat1-5mis. 2
(i) How far will she jog in 30 minutes? ()
(i) How long, to the nearest minute, will she take to jog 15 km? | (ii)
(b) | A class of students have a mean age of 15 years, and the sum of their 1)
ages is 405 years.
Find the number of students in the class.
(c)
108°
5
5-3
8.3 Q) 1)
(i) State which test you would use to show that these two
triangles are congruent.
(i) ()

(if) Find the values of the pronumerals.




Answers (Marks)

(d) | Find the value of the pronumeral in this figure: @)
h=
129°
h®
. 10°

(e) | A standard die is rolled twice. (@)

Find the probablity that neither roll produces a six.
()] Anita is four times as old as Frank. In five years time Anita will (2)

only be three times as old as Frank. Find their present ages.
(9) | Factorise the following expression: 3ab —2b? —6a + 4b (2)




Question 4 (14 Marks)

| Answers (Marks)

(@)

Using the diagram below prove that the diagonals of a parallelogram
bisect each other.
(Hint: Consider AAEBand ACED.)

Give clear reasons for each step.

(6)




Answers (Marks)

(b)

Use the diagram to answer the following:
y
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(i) Find the gradient of CD.

(if) Find the gradient of AE.

(iii) Find the gradient of CK.

(iv) Find the length of HF.

(v) Find the mid point of JM

(vi). Write the equation of the line JK.

(i)

(i)

(iii)

(iv)

(v)

(vi)

(1)

1)

1)

(1)

)

()




Question 5 (14 Marks)

Answers (Marks)

(@ | Solve (2)
2x+1 x-1
-2 -_3
3 2
(b) Make x the subject of the formula ¥ = 12_—A (2)
X
(c) | Simplify, and express with rational denominator: (2)

1 1

23-2 23442

-10 -




Answers (Marks)

(d) | Find @ correct to the nearest minute. @)
17
8
[1 &6\
(e) | Risthe point (x, 3), while S is the point (5,7).The distance RS is 5
units. (2)
Show that there are two possible values for x, and state the possible
co-ordinates of R.
()] Three different coins are tossed together.
() Draw a tree diagram (below) to indicate the possible
outcomes. 2
(i) State the probability of obtaining two heads and a tail. (i) @)

-11 -




Question 6 (14 Marks)

Answers (Marks)
(@ | Solve this set of (3)
equations graphically:
A
2x+y=1
x—y=5
4+————————t—————
v
(b) | Make t the subject of the formula x = 4+3—¢. (2)
© | sove the inequation 2x3_1<x+2. (2)

-12-




Answers (Marks)

@ |o o X =Tx+10 )
Simplify ————.
x“—10x+25
(e) | Sketch the solution set of the inequation @)
3(5—2x) < 3 on the number line. < : .
() Score Frequency (3)
6 8 Consider the distribution at left.
7 21
8 7 Calculate (i)  the mode (i)
9 15
10 12 (i) the median
11 30 -
(iii)  the mean (i)
(iii)

-13 -




Quesrion 7 (14 Marks)

Answers (Marks)

@) Find the general form equations of the lines:
(i) Parallel to the line 2x—3y+ 7= 0 and passing through )
the point (2, 3).
(i)  Perpendicular to the line x — 4y =1and with x-intercept 1)
at —2.
(b) | Acard is drawn at random from a standard pack of 52 cards. 4)
State the probability that it is: Q) red Q)
(i)  ablack 10 (i)
(ili))  acourt card (iii)
(J, Q, or K)
(iv)  notadiamond (iv)
(©) Find the exact value of y. (2)

30° \ 30
20

o

X y

NOT TO SCALE

-14 -




Answers (Marks)
(d) | Asolid cylinder with diameter 15 cm and height 20 cm is dropped @)
into a tank partially filled with water. The tank has a square base
with sides 25 cm.
How far will the water level rise in the tank if the cylinder is
completely submerged? (Answer correct to nearest mm.)
(e) (4)
Ay The line L, has equation y =mx+4. Line L,
L / crosses the y-axis at P and line L, crosses the
” x-axis at Q. If PQ is perpendicular to both lines,
P / then determine the y-intercept of L, , in terms
of mand k.
Q

This is the end of the paper.

-15 -




Use this space if you wish to REWRITE any answers

Clearly indicate the QUESTION number.

Question

-16 -




Use this space if you wish to REWRITE any answers

Clearly indicate the QUESTION number.

Question

-17 -




Use this space if you wish to REWRITE any answers

Clearly indicate the QUESTION number.

Question

-18-
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Q1 PSP
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Q5 IM
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Question1  SOLUTIONS

@) Find _ 667 correct to 2 decimal places.

6.7
1.4++5.64
17.67

(b)  Express 0.000 710 7 in scientific notation with three significant figures.

0.0007.107 7.11x10™
Assuming a CASIO calculator
Calculator |SHIFT | |[MODE | [7] [3]
To return it to normal
Calculator \SHIFT \ |MODE \ |8\ |1 \

(©) Arrange this set of numbers in order, smallest to largest:

{«/E, 7,/9.869, (0.3184)‘1} {(0.3184)‘1, Jo.869, 7,10

(d) Express l% as an exact decimal.

> =0.416
12

(e) Rewrite 2y *with a positive index
_ 1 2
2y 2 = 2 X F = F

) Simplify the following expression:

4(a2b)3  4a*%?
(2ab3 )2 - 22a2b3><2
64
:—j ;{f‘i OR a'h?®
4

a
b

(g)  Express in simplest surd form

(i) 427 +6J75 =4x/9x3 +6x/25%3
=4X\/§X\/§+6X\/£X\/§
—124/3+5.3
=174/3



(i) V10 x 242 — V10 x 242 Alternatively 1
45 45 Joxz 2420

= X —
220 NN N
NG _ 24100
2 [20 2220
=— — X
‘21 5 20
:ZX\/Z =1
-1
(h)  Expand and simplify (2x + 3)— 3(x +1). 1
(2x+3)—3(x+1):2x+3—3x—3
=—X

(1) Given the set of scores: 8, 6, 7, 5, 6, 5, 6, find:

Q) the mode 6 (most frequent) 1
(i)  the mean 8+6+7+§+6+5+6:6%;6.14 1
(iii) themedian 3, B, 8,6, §, X, & 6 1
) Evaluate 15sin 30°. 1

15sin30° =15 x % =15 No penalty for just using the calculator or leaving the degree

symbol



Question 2. (14 marks)

Answers (Marks)

(a) | Solve: (2)
x+1)-2(x-1)=7 Q
%’3&4«% - Deora O]
= Q.
(b) | Factorise completely: (2)
G  4x’y+10x ® N
w:\ z
2x é?{xg +3) s {Q@é +5)
.. 2
(ii) m — 16 (i)
(e e —1
(¢) | Find the volume and surface area (2)
of the closed prism, where
measurements are in centimetres.
\g Volume =
=, A
=ah 3
: @ CAan
1 1 3
=2 (g}k@ * K@
- ; SA =
W RN ~ % {C.;%
g pe 2 (EY 1)+ 3Yw) + tlb) +5(e) o em
P HIR QY 350
(d) | Factorise < 2)
) (5= w%/{ 9x-3)
@ X +5x+6 ~ - @) .
(c+3Xt+d) €= aY(x+42)
(i)  10x°-13x-3 (i)
5+ 023 BeX(2:-3)
Sx( 2 -2) + (92-3)
(e) | Phuong can type at 80 words per minute. How long would he take to ¢))
type a 1500 word document?
X% IR %5\%
=60
z0




Answers (Marks)
® In the triangle ZBAC =65", (2)
. AC=21..

Fnd ) 4B=0Fx o) O\ Teu(Rdp)

(i) BC=2I7%.5161 %3 Gi) \Qelo ! u Q(ﬁié}

both correct to 2 decimal places.

(g) | Consider the line with equation 4x—3y+2=0

(i)State the gradient of the line. o = @
%sq_@—%@ . = % ' 3

(ii)State the y-intercept of the line i = (1D




Question 3 (14 Marks)

Answers (Marks)

(a) |Agirl jogsatl-5m/s. '/°S-m‘/_§ (2)
(i) How far will she jog ip 30 minuvtes? 90m /m s (i) 22700 m™m
| 2.700m [30.m¢ | or 227Km
x) a N . ) f) .
(i) How long, to the nearest minute, w1.11. she take to jog 15 km? (11)k / 6 7 Mg
[«Em/[s :
| 5000m 1000058 0r 2 hourg
47 midhg
(b) A class of students have a mean age of 15 years, and the sum of their (1)
ages is 405 years. ' —_
S 405 _ 1S
Find the number of students in the class. n 2- 7
| n=27
(c)

_ 8.3
37° .
108°
b 5
5.3 5
. a® 350 3.7°
' 8.3

(i) State which test you would use to show that these two
triangles are congruent.

(i1) Find the values of the pronumerals.

(i) SP\S (1

(i) @)
a=10§

b: S.3




Answers (Marks)

(d) | Find the value of the pronumeral in this figure: (2)
h=§ ‘
129° o
41
4_ ke > 'o
jo° /
P 10°
(e) | A standard die is rolled twice. 1 234 584 (2)
o | » —
Find the probablity that neither roll produces a six. z ;/Z/// ‘P ,_2_2
‘ W

i )

S G Py

. 610 4 & o 33
() Anita is four times as old as Frank. In five years time Anita will (2)
only be three tlmes as old as Frank. Find thelr Esesgnt ag&s Anda (s 4O
‘ -F 3L 418 Homk x 10

q-r :> = 3({3-1-.5)___@ uf45=
. £=10
S\.Lb lhi"a @
o= &Gio)
=40

(8} |Factorise the following expression: 3ab — 25> — 6a + 4b (2)

= b(3a- lb) -2 (3a- 7—")

@a‘. 2b) (b- 2)

(3a- ib)(bfl)




Question 4 (14 Marks)

| Answers (Marks)
(a) | Using the diagram below prove that the diagonals of a parallelogram (6)
- | bisect each other.

(Hint: Consider AAEB and ACED.)

| L
Ll . B4

Give clear reasons for each step.

dn ADEB aud ACED

‘\\

AB= cD (\c]ivemB | (\/ A
ZAEB = L{DEC (\/ev‘ricaily OPPosi'h amﬁ'@sﬁ 1
CBAE=LECD { aHevnate ama\es , ARIICD )

JUARER = ACED  (ARS) Q,

RE=EC [mwespomof.‘vzj siclec (yf’com vcd iy;ql,:\s}eg)@
Bt =€D (cOVV€S'/>oMa(:‘mj sidles of fﬁmjm/w”/ fn'awj/c’s)@i

< Dt’Oﬂoma/s 011 a_tf)q,ra//é,a'ylfﬂm brsect cach other.

¥ Netes

('l.) mo\\/\_\! students ]OOVj@"]' 'H’Q |‘n'fr0c:[uc'}‘i‘ém av comjmm(')’ ‘)Les.‘(:l
(23 STMO\QV\JI% wryste alevnale o:/\c)l(’s Wf'Tbomfx;@.@u% ﬂB\\CQV
\/\JL\[Q\A 'HMM] ’_CS',' a\vma,uflx. QH?VI’\O«?LQ O;th[es e i/u@fL 6‘]1/‘0//
I/tm(zss ‘twc }»'MS . /go,mﬂe’/- '
(3) Stadeats pecd 9o specily Hhe pmatlel hues, i T fioe
Ove /aLaL(eo/. S’Wﬂ{_fﬂfs nhepn Wmila vaa“é’/ lines W
Weve ol Given marhs /, i Pa”i ofﬁtfw’%/uj,

, D
@ Sme/e!/??[S‘ M,ee’cﬁ/ fe g)oz’m'/y w/qy HF = EC amg Bt a=FD Mo hs




I>V10\vdk9

Ne

Answers (Marks)
(b) | Use the diagram to answer the fol)}owing: -
i ) D
M .
K C
L B
3 =X
1 s A 5 i
H
E
J G
] F
(ij Find the gradient of CD. i) ()
- . 6 — g _ _ :
C{o3® D (58 wm= o = | w\~\€
(ii) Find the gradient of AE. (i) (1)
— --—2 —
‘Abro) t(_—fl'z) Wt = S— m:“_.%_ [
5
(ii1) Find the gradient of CK. (iii) (1)
ey _ 3-3
C63) K [4,%) m==3==0 | m=o0 1
(iv) Find the length of HF. d d,_._/L——’-&—z@\f) (1)
. - fo (L oae f + %_ -1
H(0m1) F(3,-4) ) ”’)) S
(v) Find the mid point of JM ) (2)

- (e - —b+ (- ') -3+§
3— (' ()\) 3) m < y Vv\dpﬂwd‘ _g
M: (" S) - C“"‘ ) I,
(vi). Write the equation of the line JK. = (vi}
J=(-6,-3) K=(-43) 3o\ 415
M= @—:ji\/" —(‘3) :._62—"‘:3 [ Ov
% y-(b) N = 3
Y=Y = M(')c—-X,) 1\
V= (-3) = 3 (X =(~¢)
Vy+3 = %1_19'_1‘@
\ = 3ty
B —=Y11$ =0



Question 5 (14 Marks)

Answers (Marks)

(a) | Solve Z(?_C)L’rl)‘?)(l-i): | 2)
2x+1 x-1_ 3 a _

3 2 Hol+2 -3x+t3 =18

- A+H=18
(b) Make x the subject of the formula V = 1; A. @)

X
2 N=1-A
A = 1-A
2N

(c) | Simplify, and express with rational denominator: (2)

I 1

W32 23 +42
1®) (L)Y

-10 -




Answers (Marks)

P(HHTY + P(HTH)Y4P(THH)

=l 4yl 4L

-1 (d) | Find & correct to the nearest minute. (2)
| sinf=3%
B
17 .o
8 0 = Sin (ﬁ \
_ \?
0 =18 q‘]
(e) | Risthe point (x, 3), while § is the point (5,7).The ;:listance RSis5
units. (2)
Show that there are two possible values for x, and state the possible
co-ordinates of R. .
= Loy A+ (Yg =y, )2
7
5 = d(A-5)2+(3-7F)
25 = (X-5)2 +16
0= A -10a+16
co(a-8)(-2) =0 _
S =2 or ¥
() Three different coins are tossed together.
(1) Draw a tree diagram (below) to indicate the possible
outcomes. ! 0 u.‘. Cmes: H HH (2)
HHBT
<HLL R
HT
H T 4 T T
Y -~ TWH
H< THT
il T
T TTH
< TTT
(ii) State the probability of obtaining two heads and a tail. (ii) (2)

85 % %
=3
3

' -11-




]

Solu toiomm bo Queshom 66?(14 ke )

Chvmayit el I8 Gy
P | (4) oo =< 1l |
(=) 37| (%) 02 |y “=

* x—75" .
Ch) -—Zi‘-_—:\[;—:}; C),,-—-z.) - Cir ) MQAMMEC“
| -—Tf* =3 | T x> [2] ity Meay ;gfrcf;ﬁ?
. | _ _x* ey . ‘ ,
FoTE C[)b‘muf [3]
oy, L2301 Yy 4
3 Lt Y 3—2_‘
[ Ly —|« Sate | [Zj
— £ x+L
x > =7
| 2]




Quesrin 7 (14 Marks)

(a

. j Z . (7__3,_}25(—7{',2>

Find the general form equations of the lines: -
(1)  Paralle] to the line 2x—3y+7=0 and passing through

the point (2, 3). gj = 22X+ ]
: Zgx v U D __,_3.

(iL) Perpendlculagto thi line x i’ y Ll(’1 and with x—mtercept
at 2. _féf"j,,xﬂ = M= /

R%J{W\—_ W 20> /%ﬁ:@[ﬁ;,g:

Lf O’—“%/x-}—ZB——)j.——ﬁ‘x -£

Answers (Marks)

x~—31+'5*(_i»‘)0,

1\).

{ . — >

20

NOT TO SCALE

\ 5 , | — 2> ' .
lan30 = 2500 b0 =20 £ (2)

A card is drawn at random from a standard pack of 52 cards. “4)
St the probability that it is: G red o & yay
(i)  ablack 10 - | (ii) =3 52(9
(i)  acourt card i) 12 . 3. /
(0, Q, or K) = L I3y
(iv)  not a diamond (iv) 3/ ' /
(c) | Find the exact value bf ¥y. (2)




Answers (Marks)

(d) | Asolid cylinder with diameter 15 cm and height 20 ¢m is dropped (2)
into a tank partially filled with water. The tank has a square base
with sides 25 cm.

How far will the water level rise in the tank if the cylinder is
completely submerged? (Answer correct to nearest mm.)

Njpop = £257A i, b
o = o - 22 300 : 77“(—;3? ,

T P
\/'md( -i—cj mﬂé‘r’“ = ‘é 15 " \Tg}il%f?'&f@cﬁ% 1125 Ha’\}

A c«/;» 2 [;15/[\ .
gxf«f Jn L Can L oj =0 - 7/%’]%"”‘ \//
Vo Incrweln 4 gﬁm — 2 Sl

(e) - Q)
Y : The line L, has equatlon y=mx+k.Line L,

crosses the y-axis at P and line L, crosses the
- x-axis at Q. If PQ is perpendicular to both lines,

L2 . N )
) then determine the y—1ntercept of L, , in terms
. of mand k. / "
Q o

Z1 l/] X+ WMP’(O }
e (ks e

_ .’:MJFL{Z m / %W[\,(OH
Lire P ha jmwf i ffw@ ’

—\3(7»14—— »——(me> S SN

.

_m]¢~—~1 : -/

M -r"JLf’M]Q' : —.\<O \/

— -_mkf)@"\m '
FNI WW) I = K ( )'l

"’W?M

This is the énd of theﬂ paper.- f‘ Z { ! :
| 7M ) =M (X -’M)()

o { tjf(
-15-
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