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YEARLY EXAMINATION

YEAR9 2009

MATHEMATICS

Time Allowed — 85 minutes plus 5 minutes Reading time

INSTRUCTIONS:

e All questions may be attempted

e  Start each section on a new page

e Write your name at the top of each page

e Department of Education approved calculators and templates are permitted
* Show all necessary working

e Marks may not be awarded for untidy or carelessly arranged work

* No grid paper is to be used unless provided with the examination paper

+ Teachers: Please collect each section separately.
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Section A (15 marks) Begin a Separ ate sheet of paper.

Marks

1. Solve forx: (2x —3)2 =16 1
2. Factorise 8x3 — 64 2
3. Expand and simplify4(2 — 3x) — 2(1 — 2x) 2
_z
. . 64 3
4. Simplify (E) . 2
5. Simplifyv/8 + V50 — /32 and express the answer in the fa/m 1
2 . . :
6. Expresszﬁ_1 in its simplest form with a rational denominator. 2
7. Fully factorise:3a + 4b + 9a? — 16b? 2
8. If the axis of symmetry foy = ax? + 3x + 1lisx = % find the value ofx. 1
9. Find the probability that there are at least 2sgmla family of three children. 2
Section B (15 marks) Begin a Separ ate sheet of paper
1. Findk if (1,—3) lies on the line with equatidtx — ky +3 =0 1
. . MP
2. Make M the subject of the formula iy = P\ 2
3 Simplif 18§ 2
' pity xX+2 x—1

4, A (-2, 3) andB (3, -1) are points on the Number Plane. Thellisgperpendicular t&B

passing througlt (-3, 2).

a) Calculate the distan@B and gradient ofAB. Leave your answers in exact form. 2

b) Find the equation of link in general form. 2
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Marks

5. Solve3x? + 2x — 2 = 0 using the quadratic formula. Leave your answers in
simplified exact form. 3

6. O s the centre of the circle. Find the values,of andz Give full reasons for your
answer(s). 3

Diagram not to scale

Section C (15 marks) Begin a Separ ate sheet of paper

1. The angle of elevation to the tdp,of a 12 metre high tree from the base of a 38emet
high tower is £6

@) Find the distances (to the nearest metre) from the base of the Bet the

base of the towe(. 1
(b) Find (to the nearest degree) the angle of depm8ssido the top of the tree
from the top of the toweD (as indicated). 2
2. B is the point,0) on thex-axis. A vertical line is drawn froB and cuts the

line 3x + 2y — 18 = 0 at the point A.

@) Find the coordinates & in terms ofp. 2
(b)  The triangle bounded MB, the line3x + 2y — 18 = 0 and thex-axis has
an area of 12 unitsfind the possible coordinates &f 3
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Marks
3. A bag contains 6 red and 4 black marbles. Omblmé& drawn at random and not 2
replaced. Then a second marble is drawn from &ige lBind the probability that the
selection contains two marbles of different cosour

4. (@) If (x + 3) is a factor oP(x) = x3 — 2x? + kx + 12, find the value ok. 2
(b) Expres?(x), as a product of its factors(i — 4) and(x — 1) are the other

two factors ofP (x). 1

(c) Sketchy = P(x), clearly showing all intercepts. 2

Section D (15 marks) Begin a Separ ate sheet of paper

1. Find all real solutions tx* + 11x2 — 3 = 0. 3
2. If P(x)=2x3+ 11x% — 4 andA(x) = x + 1, find P(x) + A(x) and express your
answer in the forr?(x) = (x + 1)(... ... ......) + remainder. 3
3. A builder constructs a frame (shown in the chagy whereAC = 6 metres and
BC = 4 metres.

A strutDE is added so th& is 1 metre fronC.

C
Diagram not to scale

The artist wants to know the position@fso thatDE andAB are parallel.
€) If DE || AB, prove that thdDCE is similar toAACB 2

(b) Hence, find the position @ from C. 2

4. A car travels for l hours at 110 km/h on a bearing of @BGrom home(H) .
Then it turns at positioX and continues for anothe@lhours at the same speed
but on a bearing of 180 toF.

(@) By drawing a diagram to represent this informataetermine the distance

that the car is from its starting point (to neaielsimetre). 3
(b) What would be its bearing from the startiognp (to nearest degree)? 2
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Section E (15 marks) Begin a Separ ate sheet of paper Marks

1. When P(x) = 2x3 + 7x? + ax + b is divided by (x — 3) and(x + 1), the 3
remainders are 120 and -8 respectively. Find theegaofa andb.

2. A picture was cut in a circular shape and placetbprof a square frame as shown
below so that the edge of the frame is just tougliee circumference of the circle.

? e
s

18 cm I

Diagram not to scale

PointP is on the edge of the circular picture piece, m8flom one edge of the
square frame and 9 cm from the other edge of thars(frame
(as shown in the diagram).

€) Let the radius of the circular picture piece bem.
Show that satisfies the equation:

%2 — 54r + 405 =0 2
(b) Find the radius of the circular picture piece. 2
(© Show that the centre of the circular picture pitom the corner of the square frame
is45+/2 cm. 1
JRAHS YEAR 9 YEARLY 2009 Page 5

https://www.coursehero.com/file/44080461/2009-Y r-9-Y pdf/


https://www.coursehero.com/file/44080461/2009-Yr-9-Ypdf/

Marks
3. An airline company Qantas recruits a maximum obffiters every year for its

apprenticeship program. They recruit officers ieaarof electrical and mechanical
engineering. The company must recruit at leasethreeach area and the number of

mechanical engineers recruited should not excedumber of electrical engineers by
more than six.

Let x represent the number of number of electrical ezagi®miandg represent the
number of mechanical engineers.

(@) Express the four constraints for this problentigear inequalities. 2
(b) Detach the graph paper at the end of the exam paper to answer this question.

Complete the graph and shade the appropriate réfggdmlescribes and satisfies
the above conditions. 2

If the company spends $200 on every electricainery recruited and $300 on every
mechanical engineer recruited.

(c) What is the greatest amount the company woane o spend with these
conditions and how many of each electrical and aeidal engineers would be
recruited to achieve this highest spending. 3

END OF THE PAPER
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