Student Number:

St. Catherine’s School
Waverley

2009

Yearly Examination
ASSESSMENT TASK 4
(Weighting 45%)

Mathematics Preliminary
Year 11

General Instructions Total marks — 84

» Reading time — 5 minutes
Working time — 2 hours

* Questions are to be answered in 5 separate
booklets. Booklet 1 — Questions 1 and 2
Booklet 2 — Questions 3 and 4
Booklet 3 — Question 5
Booklet 4 — Question 6
Booklet 5 — Question 7

« If any additional booklet is used, please
label it clearly and attach it to the
appropriate booklet.

» Write using black or blue pen only.

* Board-approved calculators may
be used.

* All necessary working must be shown.

* Marks may be deducted for careless or
badly arranged work.

.- * Attempt all questions.

Question 1 (12 marks)  Starta new writing booklet

a)

b)

d)

e)

Evaluate ————— to one decimal place
\26+191 '

If 18 + /8 =/a find the value of a.

1/5+1

Express 5o with a rational denominator in simplest form

As she has an excellent driving record Alice receives a 60%
no claim discount on her car insurance. If she pays $260
with the discount what would Alice have paid without a
discount? ’

a+2b 2a-b
Express -

as a fraction in its simplest form.

Factorise ab® -b+d’b-a.

Marks




i  Marks
tion 2 (12 marks Starta new page - )
Question - : ‘ Question 3 (12 marks) Start a new booklet Marks

a) If |x+3]>2 find all possible values of x 2

b)  Givencosf = % and 0°< 0 = 360° find the two

exact values for sin 6 2
NOT TO

SCALE

) In the diagram below AB=AC and BD=BC and £BDC =72° 3
Copy this diagram onto your answer page

A

The line /, has equation y=2x-7.
The line /, passes through the points 4 (-2, —1) and B (3; 9).

Copy the di-agram info your answer booklet.

. ():  Find the gradient ofthe line /,. - ) 1

(i) Show that the line /,, which is perpendicular to AB and passes through 2
‘the point 4 (=2, —1), has equation x+2y+4=0.

13
]

(i)  Find the coordinates of D, the point of intersection of line ,, y=2x—7 2 : B

and line /,, x+2y+4=0. Find the size of a giving full reasons

(iv)  Find the length of the interval AB, Jeaving the answer in simplest exact form. 2 d) 1t is known that x* — (k— 6)x + 4 =0 has only one real - 2
solution. Find all possible value(s) of k
(v)  Find the exact perpendicular distance of B (3, 9), to the line / L y=2x-17. 2
(v)  Show that the point (5, 3) lies on the line y=2x-17. 1 e)  Solve y=x”+5x-1 and y=2x"+3 simultaneously 3
(vii)  On your diagram, shade the region satisfied by : 2
y22x—7 .
X+2y+4>0 R
y<0




Question 4 (12 marks) Start a new page Marks
a) Find the coordinates of the focus of y* = 6x-12
b) i) Prove that sec AsinA=tanA,
i) Hence or otherwise solve
secAsinA+1=0if 0°< A = 720°
c) i) Factorise 27 + 8a°.
i) Factorise ~9m? + 64,
d) i) Sketch the graph of y = —V7 — x* showing where it meets
the coordinate axes.
if) Find the exact area bounded by this graph and the x axis.
€)

In the diagram above ZABC and ZADC add to 180°

Copy the diagram onto your answer page.

Prove that £BCE = £BAD

Question 5 (12 marks)

2)

b)

A man is standing on a cliff top (X) and observes a hot air balloon (B) hovering

Start a new writing booklet

s

directly above a sailing boat () as shown in the diagram below. -
The boat is 349 m from the base of the cliff, and the distance of the chiff top from the

balloon is 375 m. The angle of depression from the cliff top to the boat is 57°.

(i)
(ii)

B

375m"

B

349 m S

Copy this diagram into your answer booldet and clearly label
the angle of depression.

Show the height 4 of the cliff is 537.4 metres.

Hence, or otherwise, find the height (BS) of the balloon above

- the sailing boat to the nearest metre,

Differentiate the following with respect to x;

@

@

(i)

(i)

2x* +3—é
x

(3x1 —x)4

43 +5
2x—9

2xJ4x+3 .

Marks




Question 7 (12 marks)  Startanew booklet Marks

Question 6 (12 marks)  Starta new booklet Marks
w N X
i e 7
a) i) Show that the equation of the tangent to the curve 2
y=3x?-2x+1atthe point A(1,2) is given by y =4x-2
ii) If this tangent cuts the y axis at B find the coordinates of B 1
iif) If O is the point (0,0) find the area of AAOB / 1
b) A point P(x,y) moves on the number plane so that the length PA 3
equals %length PB where Ais (2,0) and B is (8,0). ¥ i -3 x‘?
Find the equation of the locus of P. '

a) Inthe diagram above WXYZ is a parallelogram
PZbisects ZWZY and XQ bisects /30 wxy
c) From a lighthouse (L) a ship A bears 130°T and is 14km away from

Copy the diagram onto your answer page
the lighthouse. A ship B is 16km South West of the lighthouse. . Py & y pag
. . . . i) Prove that AWZP and AYXQ are congruent 3
i) Draw a diagram to represent this information 1
. . . i} If WY=20cm and QY=8cm find the length PQ giving reasons 1
if) Calculate the distance AB between the ships to the nearest 2 for your answer
metre.
d) A function f{x) is defined as f{x) = 2x-1 when x<2 2

flx)=-3x whenx=2 b) If2a and —2 are the solutions of 3x? + 8x + k =0 find the size of k 2

Evaluate f{-4) + f(0) +f(2) ¢) i) Sketch the function y = x” for values of x such that x = 0 and 1
write down the range for these x values.

if) Ify ini) is part of an odd function f{x) defined for all real values of
x sketch this function f{x) on a separate diagram, 1
d) 1) For 0°= 6 =360 sketch the graphs of y=sin 6 and y=2cos 8 2

on the same axes indicating the main features of the graphs

iif)  Using these graphs or otherwise state the number of solutions
to the equation 2cos@ - sinf =0 for 0° < 8 < 360° 2

END OF PAPER
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