NORTH SYDNEY BOYS
HIGH SCHOOL

STAGE 5.1-5.3 MATHEMATICS

Year 9 Final Examination
Tuesday, November 11 2014

General instructions Class (please )

e Working time — 90 minutes. O 9MAT.A — Mr Bouckley

e Write your answers on the booklet(s) O IMAT.B — Miss Lee
supplied. )

e Marks may be deducted for careless or poorly O 9MAT.C - Mr Berry

arranged work. O 9MAT.D - Mr Lam

e Write using blue or black pen. Where O 9MAT.E — Mr Weiss
diagrams are to be sketched, these may be
done in pencil.

e Board approved calculators may be used.

e All necessary working should be shown in
every question.

e Attempt all questions.

e At the conclusion of the examination, bundle
the booklet(s) used in the correct order
within this paper and hand to examination

supervisors.
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2 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION

Question 1 (9 Marks) Commence a NEW page.

(a) In 1990 Alex bought a new car for $22 500 and after 7 years traded it in for
$7537.50. What is his average annual rate of loss in value expressed as a percentage
of the original price?

(b) i. Samantha earns $42 750 per year. Use the tax table below to calculate her
annual tax payable on the salary. In your calculation, include the Medicare

levy of 2%.
H Taxable income ‘ Tax on this income H
$0 — $18 200 Nil

$18 201 — $37000 | 19c for each $1 over $18 200

$37001 — $80 000 | $3 572 plus 32.5¢ for each $1 over $37 000
$80 001 — $180 000 | $17 547 plus 37c for each $1 over $80 000

$180 001 and over | $54 547 plus 45c¢ for each $1 over $180 000

ii. Samantha receives a 7.5% increase in her salary. Calculate her new annual
salary.

(¢) Tristan and Isolde borrow $33 000 to build a new swimming pool at an simple
interest rate of 11.5% p.a., to be repaid over five years.
i. Calculate the total interest to be repaid.

ii. How much must they repay in total?

iii. Determine the monthly repayment amount.

Question 2 (9 Marks) Commence a NEW page.

(a) Find the exact distance between the points (—1,0) and (2, 5).

(b) Find the gradient of the line joining the points (—2,4) and (—1,—4).

(¢) Find the equation of the line in general form, with gradient of 3 and y intercept of
2.

(d) Show that (—3,—10) lies on the line y = 3z — 1.

(e) Write the general form of the equation of the following line:

Marks

2

Marks
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2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION 3
Question 3 (13 Marks) Commence a NEW page. Marks
3
a) Express — with a rational denominator. 1
(a) Exp 7
(b) Express /162 in the form av/b. 1
(¢) Fully simplify (\/5 — 8) (\/5 + 8). 2
(d) If (2 + 3\/5)2 = a + /b, find the value of a and b. 2
(e) Fully simplify:
i, (5p%)° x 3p. 1
ii. 37 x 3L 1
iii.  6a*b® + a’b’. 1
(f)  Write 422 without a negative index. 1
1 -3
(g) Evaluate: <Z) . 1
Lo 2% 4201
(h)  Fully simplify: — 5 2

NORTH SYDNEY BOYS’ HIGH SCHOOL
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4 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION

Question 4 (17 Marks) Commence a NEW page. Marks

(a) Express 3.12 x 10* x 4.2 x 10° in scientific notation. 1

(b) Expand and simplify:
i. (xz+3)(x—38). 2

i. (z—9)?—(z+y)> 2
(c) Fully factorise:

i. 2lzy — 3x. 1

ii. 3d? —3. 2

(d) Fully simplify:
20 +5 x—4

i. 2
! 6 T 3
1
Y 2
3 5
.. 3x—6 8x
1ii. X . 2
4 2 — 2
2 9 _
v, LY L7 3

24+r x4+l

TUESDAY, NOVEMBER 11 2014 NORTH SYDNEY BOYS’ HIGH SCHOOL



2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION 5

Question 5 (14 Marks) Commence a NEW page. Marks
(a) Solve for x:
3 2 —14
i e 3
5 3
5 —2x
< 4. 2
il 3
(b) Change the subject to d: S = g (2a + (n —1)d) 2
3x—2y =4
(c) Solve simultaneously: T 3
2z + 3y =10
(d) A mathematics test had 20 questions. Some questions are worth 2 marks, whilst 4
others were worth 3 marks. The test had a total of 52 marks.
By establishing a pair of simultaneous equations and solving them, find the number
of each type of question in the test.
Question 6 (15 Marks) Commence a NEW page. Marks
(a) Find the value of x, correct to one decimal place. 2
4
2°10' O
x
(b) Find the value of 0, correct to the nearest minute. 2
7
5
4 ]
(c) Sketch the graph of y = 3sin 2z for 0° < z < 360°. 3
(d) Find the exact value of
i. sin315°. 2
ii. cos?60°. 2
2 1 o o
(e) Solve cos 9:§f0r0 <6 < 360°. 3
(f) In which quadrant does € lie in, if cos§ < 0 and tan§ > 07 1

NORTH SYDNEY BOYS’ HIGH SCHOOL TUESDAY, NOVEMBER 11 2014



6 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION

Question 7 (16 Marks) Commence a NEW page. Marks

(a) For the following shape, find the:
)

[

o

8
(b) For the following square pyramid, find the:

(¢) Solve for x:
i 22 —-1lz+10=0

. 322411z —4=0

iii. (z—3)%=16.

ii.

area 1
perimeter 2
volume 1
surface area 3
2
2
2

TUESDAY, NOVEMBER 11 2014
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2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION 7

Question 8 (9 Marks) Commence a NEW page. Marks
(a) Find the value of x in the diagram. No reasons are required. 2
80°
60°
(b) ABCD is a thombus. DC = EC. ZADC = 68° and ZACE = 90°. 2

A B
68°
D f C
M
E

Find the value of #. No reasons are required.

(¢) Find the value of = in the diagram. No reasons are required. 2
40°
100°
x
(d) A square of side length z is a drawn in a quadrant of a circle with radius 4 cm. 3
=
=+ =0
8
Ly
I 4cm I

Find the value of .

NORTH SYDNEY BOYS’ HIGH SCHOOL TUESDAY, NOVEMBER 11 2014



2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION

Question 9 (12 Marks) Commence a NEW page. Marks

(a) For the following set of scores:

2 7 &5 5 7 3 6 7

Find the:
i. mean 1
ii. median 1
iii. mode 1
iv. range 1

(b) The following box and whisker plots show examination results in four subjects.

ii.

iii.

iv.

(Y
100+ T e R R :
8O | % ............... %
w0 .
ég 604+ - — | I P e T N A g
= 404 b
QO,A‘,,H‘,.}‘,H.‘, Lo f ,,,,,,,, Lo f
: : : ; T
X q O S
¥ & &
o ~» »
&
Which subject had the largest range? 1
Which subject has the highest median? 1
Which subject has an upper quartile of 807 1
Which subject has an interquartile range of 207 1

(¢c) In an epidemic, a group of patients had a certain skin complaint. The duration of
the rash from the onset to the cure is shown below.

Duration | Class # of i. Copy and complete this table. 2
(days) | centre | patients
5-9 20 ii. Calculate the mean. 2
10-14 60
15-19 35 ili. What is the modal class for this data? 1
20-24 14
25-29 8 iv. If you were a doctor and a new patient asked 2
30-34 1 how long the rash would last, what would you
35-39 2 reply? Give reasons for your answer.

End of paper.
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2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS 9

Suggested Solutions

Question 1 (9 marks) Question 2 (9 marks)
(a) (2 marks) (a) (2 marks)
V' [~1] for each new error introduced. v' [1] for working.
v [1] for final answer.

Loss = $22500 — 7537.5

= 14962.5
Loss as % of cogf — 149625 d=/2~(-1))2+ (5-0)?
oss as % of cost = — =0 _ 3
= 0.665
0.665
Over 7 years = —— (b) (2 marks)
7 v [1] for working.
=0.095 = 9.5% v [1] for final answer.
(b) i. (2 marks) (—2,4) (—1,-4)
PAYG = 3572 e A= ()
+ 0.325(42 750 — 37 000) —2-(-1)
= $5440.75 =-8
M /care = 42 750 x 0.02
= $855 (¢) (2 marks)
Payable = $5440.75 4 $855 m=3 b=2
= $6 295.75 y=3z+2
ii. (1 mark) sr—y+2=0
New salary = 42750 x 1.075 (d) (1 mark)
— $45 956.25 When z = —3,
y=3(-3)-1
(c) i. (1 mark) = -9-1=-10
P=33000 r=0.115 n=>5yrs Hence (—3,—10) lies on the line y = 3x—1.

I =Prn

— 33000 x 0.115 x 5 = 18975 (¢) (2 marks)
v' [1] for gradient-intercept form
ii. (1 mark) v [1] for final answer.
Total repaid = P+ 1 1
= 33000 + 18 975 m=-7 b=l
= $51975 1
Sy = —Zx +1
i, (2 marks) e
x4
$51 975 dy=—x+4
Monthl t = = $866.25
onthly repaymen 60 $ v dy—4=0

NORTH SYDNEY BOYS’ HIGH SCHOOL LAST UPDATED NOVEMBER 25, 2014



10 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS

(13 marks) (h)

Question 3

(a) (1 mark)

(1 mark) (&)

V162 = V2 x 81 = 9v/2

(b)

(b)
(2 marks)
v' [1] for proper expansion of difference of
two squares.
v’ [1] for final answer.

()

(V5—8) (vVb+8) =5-64=—-59
(d) (2 marks)
VoI
Vo

for correct expansion.

for values of a and b.

(243v5)" = 44+ 12V5 + 45
=49+ 12V5

=49+ V144 x5
c.a=49 b="720

(e) i. (1 mark)
125p5 x 3p = 375p"
ii. (1 mark)

3:)3 % 3:)3+1 — 32x+1

iii. (1 mark)

6a*b® =+ PV’ = 6a’v’ _ Ga

adbb b2

(f) (1 mark)

4073 = =

(g) (1 mark)

1)—3 3
- =43 =64
(4

Question 4

(2 marks)
2T 4 20l 2T 4 (2% 2%)  27(1+2)
pu— pu— pu— 3
o 2 2/

(17 marks)
(1 mark)
3.12 x 10* x 4.2 x 10% = 1.3104 x 10!

i. (2 marks)
(z+3)(x —8) = a? — b — 24

ii. (2 marks)

(=) = (x+y)* =a® — 22y +y°
— (x2 + 22y + y2)
= —4zxy
i. (1 mark)

2lzy — 3z = 3z(7y — 1)
ii. (2 marks)

3d° —3=3(d>—1)=3(d-1)(d+1)

i. (2 marks)
2x+5+x—4_2x+5+2(:c—4)
6 3 6
_430—3
6

ii. (2 marks)

r z+1 bz—-3(x+1)

3 5 15
_2x—3
15

iii. (2 marks)

2

36 8¢ 37 &

4 2 -2z A Ar—727
=6

iv. (3 marks)

oyt -y gty T

24+r "+l xleAT z—7
Tty
oz
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2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS 11

Question 5 (14 marks)

(a) i. (3 marks)
v' [1] for combining fractions.
v' [1] for correct numerator.
v’ [1] for final answer.

3r+2,3 x-—4
5 3
3(3x +2) — 5(z —4)

15
x15

9r 4+ 6 — 5z + 20 =90
4z + 26 = 90
4xr = 64
r =16

X
%

=6

&l
w
ot

= 6
x15

ii. (2 marks)

(b) (2 marks)

Szg(2a+(n—1)d)

2

—S:Qa—i—d(n—l)

n

28

22 940 =d(n —

- a=d(n-1)

25 _9q
Sod= 1

25 — 2an
n(n —1)

(¢) (3 marks)

v' [1]  for multiplying up by 2 and 3
respectively.

v [1] for significant progress towards y =
22
1_3.

v 1] forx:%.

(1)

{3x —2y=4
(2)

2z 4+ 3y =10

(1) x 2, (2) x 3:

6r—4y=8 (3)
6z + 9y =30 (4)
(1) - (3):
13y = 22
22
Y713

Substitute into (1):

13
44
3r — — =4
SERE
44 96
3r =44+ —=—
TR T
32
13
(d) (4 marks)
v’ [1] setting up pair of simultaneous
equations.
v 1) for attempts to eliminate or
substitute.

v' [1] each for correct  and y.

Let = be the number of 2 mark questions,
y be the number of 3 mark questions.

{:c +y=20 (1)
2 +3y =52 (2)
(1) x2,

22 + 2y = 40 ((3))
2)-03)

y=12

Substitute to (1):

LT +12=20

r=2_8

NORTH SYDNEY BOYS’ HIGH SCHOOL
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12 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS

Question 6 (15 marks)

(a) (2 marks)
4 o /
— =tan62°10
x

4

=—— =21
. tan 62°10/

(b) (2 marks)

8

5
g = 2
sin -
0 = 45°35'
(¢) (3 marks)
v' [1] for shape
v' [1] for amplitude
v' [1] for period
Y
3 =S
1 1 1 1
S P\ .5 S Q\ 6
WP\ P O\
-3 4
(d) i. (2 marks)

sin 315° = —sin45° = —
ii. (2 marks)

9.0 (1) 1
cos“60” = |- =~

(e) (3 marks)

cos’ 0 =

—_ N =

cosf = +—

V2
0 = 45°,135°,225°, 315°

(f) (1 mark) 3rd

Question 7 (16 marks)
(a) i. (1 mark)

5

|

!

4 [

|

L ;

8 3~

1 4
A= Sha+b) = 5(5+8) =26

ii. (2 marks)
Length of slanted side: 5

P=4+4+5+8+5=22

(1 mark)

1 1 800
3 3 % X 3
ii. (3 marks)
V89
8
5
s =182 452
—=4/89
1 1
Aside triangle = ibh = 5 V89 x 10
= 5v89
SA = 4Ag4c triangle + Abase
= 20v89 + 100
(c) i. (2 marks)

22— 1lz +10=0
(x—10)(x —1) =0
z=1,10

LAST UPDATED NOVEMBER 25, 2014
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2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS 13

ii. (2 marks) (¢) (2 marks)

1
r=_-,—4
3
iii. (2 marks)
(z —3)* =16
T—3=24

Question 8

322 + 1l —4=0
Bx—1)(x+4)=0

r=3+t4=—-1lor7

(9 marks)

(a) (2 marks) z = 180° — 60° = 120°

(d) (3 marks)

v 1] for identifying radius as the
hypotenuse.

v' [1] for Pythagoras’ Theorem.
v [1] for final answer.

x = 30°
(b) (2 marks)
A B t
7/
7/
7/
// E
=4 4 =0
// &8
e
7/
68° ,_r f 1 |
D ! C ! o !
0
Using Pythagoras’” Theorem on the right
E triangle,

2 2 2

180° — 68° v+ =4

/DAC = spCA = BV =08 5o ,
2 2x° =16
. ZDCE =90° — 56° = 34° 2=
180° — Z/DCFE
0 — u — 73° x=2V2

NORTH SYDNEY BOYS’ HIGH SCHOOL LAST UPDATED NOVEMBER 25, 2014



14 2014 STAGE 5.1-5.3 MATHEMATICS (YEAR 9) FINAL EXAMINATION SOLUTIONS

Question 9 (9 marks) (c) i. (2 marks)
Duration | Class # of
(a) i. (1 mark) (days) | centre | patients
59 7 20
_ 42 21 10-14 12 60
TR T 15-19 17 35
20-24 22 14
ii. (1 mark) 25-29 27 8
55 30-34 32 1
’ 35-39 37 2

iii. (1 mark) Mode =7 ii. (2 marks)

iv. (1 k) R =5

iv. (1 mark) Range = 140

(b) i. (1 mark) - Geography iii. (1 mark) Modal class: 10-14
(

2 marks)

e 10-14 days.

e Timeframe accounts for nearly
half of all patients.

ii. (1 mark) - Geography iv.

( ) -
iii. (1 mark) - Maths
( ) - Music

iv. (1 mark

LAST UPDATED NOVEMBER 25, 2014 NORTH SYDNEY BOYS’ HIGH SCHOOL



