Name/Student Number:

Teacher:

4
Tl
TR TR

i T

Sydney Technical
High School

i
|

YEAR9
2 O 2 3 YEARLY EXAMINATION

Mathematics

General
Instructions e Working Time — 90 minutes
e Write using black pen
Total marks: Section | MULTIPLE CHOICE— 10 marks (pages 2 - 5)
80 e Attempt Questions 1-10

e Use the multiple-choice answer sheet provided.
e Allow about 10 minutes for this section.

Section Il — 70 marks (page 6-11)

Attempt Questions 11-15

Allow about 80 minutes for this section.

e Answer each question in the writing booklet.
Start each question on a new page.



SECTION | Multiple Choice {10 Marks)

Aliow approximately 10 minutes for this section.
Use the multiple-choice answer sheet for questions 1 - 10

1. 0.000 003 46 =
A. 3.46x107°
B. 3.46x107°
C. 3.46x10°

D. 3.46 x10°

2. Simplify 3(k—1)—-2(k-15)
A k+7

B. k+4

3. Consider the following data:
7,8,9,9,15,18,19, 20
Which of the following statements is true?
A. Median=12
B. Mean=12
C. Mode=12

D. Range=12



4
4.  x3 isequivalentto

A. Vx3

5. Which of the following does not have (x + y) as a factor?

A. x%+xy
B. y?+xy
C. x%2+y?
D. x% —y?
6. The equation of the line through (2, 3) parallel to the x axis is
A x=12
B. x=3
C.y=2
D. y=3
7. If 4y? + 12y + p is a perfect square then the value of p is
A1l
B. 3
C. 9
D. 36



8. The angle of depression from the top of a tower to an object, O, on the ground is 35°. The
object is 50 metres from the base of the tower. The height of the tower is closest to:

A. 29m 33

NOTTO SCALE
B. 35m

C. 41m

750 m

©7

D. 71m

9. Each letter of the word ISOSCELES is written on a card and placed in a hat. One card is then
chosen at random.

The chance of choosing an £ is
A. Double the chance of choosing an O.
B. Half the chance of choosing a C.
C. The same chance of choosing an S.

D. Less than the chance of choosing an L.



10. At Swam Bay High School, 20 students study HSC Geography and 20 students study HSC
Biology. Their Trial HSC results in these subjects are shown in this double box-and-whisker
plot.
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Which of the following statements must be correct?

A. More students scored above 65 in Geography than Biology.

B. In Biology, more students scored between 55 and 65 than between 50 and 55.

C. The interquartile-range for Geography is 5 more than the interquartile-range for
Biology.

D. Fifteen geography students scored the same or more in Geography than the median
mark in Biology.



Section Il

70 marks

Attempt Questions 11-15

Allow approximately 80 minutes for this section.
Answer each question in the writing booklet.

Start each question on a new page.

QUESTION 11 (14 Marks) Start a new page

a)

b)

e)

Evaluate 4a — 2a?if a = —3

. . . , 3
Which trigonometric ratios are equal to : ?

V3 +3V3 = V48 True or False?

Solve 3x—-7=1-x

If tanf = = find 6

Ve

Express 4p~3 without the use of a negative index

Expand and simplify (\/g - 1)2

Marks



h)  What is the equation of the line shown?

2 3 4 5
ol
=3 - R
4l
;.‘,5__.,'
. . . . 2v/3
i) Rationalise the denominator of —

Ve



QUESTION 12 (14 Marks) Start a new page.

a) Thepoint (a,4) liesontheline2x+y—-5=20
Find the value of a

b) i. Factorise a?—4

ii. Factorise a?—~5a-+6

. . a? a?-5a+6
iii. Hence, simplify — X o

c) Factorise 6m? + 7m — 24
d) Find the equation of the line passing through ( -1, 3) with a gradient of 2

e) Theline [ hasequation y =5x+ 2
The line [, has equation x+5y—-5=0
Are the lines [; and [, parallel, perpendicular or neither?
Justify your answer.

f) The arrow is spun twice. The sum of the numbers where the arrow stops is calculated.

dai
N

i What is the probability that the sum is 117?

ii. What is the most likely sum?



QUESTION 13 (14 Marks) Start a new page.

a) Expand and simplify,
Cx+1D02x—1) — (x + 1)?
b) Graphtheline 3x—-2y—-12=0
You must use a ruler. Your sketch must be neat and show all important features.
c) The points A and B have coordinates (3,2) and (-3,1) respectively.
Find the
i. Midpoint of AB
i. Exact length of AB
iil. Gradient of AB

iv. Equation of the line passing through A and B.
Give your answer in general form.

d) Make a the subject of the formula.




QUESTION 14 (14 Marks) Start a new page.

3x 1
(x~5)2 x~5

a) Simplify
b) Show that the triangle with vertices A(0,0), B(1,3) and C(7,1) is right-angled.

c) A group of students is bushwalking. They walk from their camp (C) for 7.5 km on a bearing
of 040°T to X. From X they walk for 10 km on a bearing of 130°Tto V.

i.  Find the size of £CXY
ii. Usingtrigonometry find £ XCY to the nearest degree
iii.  Find the bearing of Y from C

iv.  How faris the group from their camp?

d) The mean of the 7 numbers
x, 3, 4x—3, x+4, —16,9 and x—4 is4

By forming and solving an equation find the median of these numbers.

10

N N =



QUESTION 15 (14 Marks) Start a new page

x 5 . . . .
a) Solve =z T8 < P given x is a negative integer.

b} Factorise fully
i (a+b)?> -9

ii. 3x3 —x?2—-12x + 4

45° - Not to scale

i Find the length AB.
ii. What type of triangle is ACD?
iii. State the length of CD

iv. Hence, find the length of BC as an exact value.

d) If10* =p find, an expression for 10%*~1 in terms of p.

Give your answer in simplest form.

END OF TEST
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SECTION |
l B (A D
2 A 7 C
3 A 8 B
+ B 9 A
5 c 2 D
SECTioN I .
Question I
& 4-3)-2(-3)" 9 &=30°
= -2 -»2;{61 . |
= -30 5 ';:3'
by sin « and cosp D (JB-1y*
= 5= 2J8 + |
) J3+ 3/3 = 6- 2/s
= 43 -
= Jigx V3 hy y= 2xt+4
= 7% —_—
True. 0 23 JZ
—_— AR
. 2J18
dy Ba-7=|-% = B
=% = 2x 3xZ2
o = 6
= 2

ouien Jayoes
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QUESTION 12
a) 2%—;-3-’—5-?—0 e) m =5
20+ 4-5 =0
2o0- | =0 P& 5&{ 5=0
2a. = | 53 N
o =3 y="=*!
m, = -L
b . (at+2)(a-2) _
0. (a-3 (a-2) M, xM, = 5%~ 5
. a* 0= 50+ 6 = | |
af—‘; * za-a? ~ L is perpendiculac do 4,
= m (‘ﬁg? i@j%} since  the grad, rents
= —-a muthply fo gle -1
_atZ
a  (2m-3)(3m+ 8) ]t 3 & 7
/ Il |2 4 5 8
H o m=2 (43 3|4 6 7 Io
y-y = m(x=2,) 415 7 ¢ 1l
y-3-= 2 (=1 71% 1o 1 4
y- 3 = 2(x4 0)
y— 3 = 2%+ 2 L) = i
L R s i -‘—_‘EL__
It 8

2uepN 2yoes ]
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QUESTION |3

@ (2xX+ DN (2t-1) — (X‘H\L

i m= -2
= 4x? o = (2P 24 D) 3-3
- =1
= et =y 2y - -6
= 3’ 2x-2 =z
_ L
b 3x-24- 12 =0 v, m=¢g
x | 0 | F . y- 2 = z(x=3
!
yl-6 y-2= Ex-7
J L 2
y= sex+=
7 F 3% -24-0=0 <
by = .+ %
: .
/ S5t x-by+ 9 = O
o /4
/ d) = @
/ o+ |
.«é/L
+ = a
y w(at1)
oo +H =A@
9 A(32) B(-3,D X = o—ax
PLO ] X 3
L " x=a(1-x)
| /3+~—3 Z.*H\ o.= X
2, 2 =
3
= (0, 3)
v d= (33 (1-2)
= V(=624 (-1)*
= \/ 37

Quien tayoeaj
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QUESTION 14
o 3x - | L, =l (7-0)>+ (1-0)2
| e xs T
= 3x - x-5 =[50
(x-8)*  (%-5)"
= B3x-%«+5 (AR + BS) = o "+ 40 "
(%-5)* = (0 +40
= 2+ 5 _ = 50
(-5)" = Acy?
. A ABC IS right angled
B A(60) B(,3) c(7,) sivce rt satisfies
mr“vé = 3-0 ch: (-3 Pythagqoras' Theorem .
(-0 7-]
=3 ] ) 1. LCXY = 40°+50°
Mg ¥ My, = 3%°3 = q0°
= -»! -
' AB s peqpendicular 0 BC I, tons Xey = -";93
- AABC IS right-angled . L LXeYy = _?_5_’_(_)_
oR -
th‘rB = JU-0\>¢ (3-0)* ii. 40°+53° = 93°
=JI1*+32 073° T
=J10 v (e = 757+ 10"
d I \/(7—»:‘)7? (1-3)* = 15625
= J 6%+ (=2)” . CY = 12-5 bm
=J40

:awep Jayodea]
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D AH+3+4x-3+x+t4 6+ +x-4+ = 4
7

X=7 =4

77;;»‘7 = 28

7 =35

X =5

The numpers are 53 (7,9 -»lé/ 9 and |

[ C(Scenolinﬁ order -6, 1, 3.5 9 9.17

the median = 5B

[
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QUESTION 15
N za—g%-%%'i < %X% dy 2 =
2x— 3(2x-0) S 20 = 107 x 107 x 10"
22— ba+ 3 £ 20 ;PXPXT(S
-4 £ 17 - EZ
. 5 10
X ¥ —4%
qiven s IS a negerhve ;n’teqer
X = —=4-3-2 |
B i (a+b+3)(a+b-3)
n. o x?( ’5x-—l)—4~(3x~s)

= (3= (x2-4

= (- (142 (x-9)

o 10
cos 60 = 7p

(o
AB =

oS 60°
S AB =

20

right angled isosceles triangle

CD:.

0
sin 60° =

BD

20
Bb = 20 sin 60

= 2o x B

2

= Ioy3

BC =

BD-cDb
. BC =

10J3 — Io
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