NORTH SYDNEY GIRLS HIGH SCHOOL

2009
YEAR 11 YEARLY EXAMINATION

Mathematics

General Instructions

Total Marks — 84

e Reading Time — 5 minutes % Attempt Questions 1-7
e Working Time — 2 hours iﬁ All questions are of equal value.
e Write using black or blue pen |
e Board-approved calculators may be used g At the end of the examination, place your
»  All necessary working should be shown in % solution booklets in order and put this
eve uestion #  question paper on top.
v % Submit one bundle.
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Total Marks — 84
Attempt Questions 1-7
All questions are of equal value

Begin each question in a SEPARATE writing booklet.

Question 1 (12 marks)

a) Express in the form a+5+/3 .

3
7-43
4x* +8xy+4y’

2 2
X —

y

b) Simplify

4

c) Find the value of 5{0 32+ 12)5} correct to 3 significant figures.

d) Solve 2x* +5x—3>0.
e) Express 9" x81x3" in the form 3*.

f) Solve |2x~3| <4

Question 2 (12 Marks) Start a new booklet.

a) Given that the equation of a line [ is3x—2y+7 =0:
1) Find the obtuse angle that the line makes with the x axis, correct to
the nearest minute.
i1) Show that the perpendicular distance from the line to the point
(4,-2) is 23\/1_3— units.
b) 1) Sketch the function y = (x—2)(x+1) showing x and y intercepts.

ii) Hence sketch the graph of y = [(x— 2)(x+1)| .

Question 2 continued over the page....
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c) In the diagram below, XY || BC .

A
6 cm
8 cm
Y 9 ¢m X
/ 4 cm
C B
1) Prove that triangles AXY and ABC are similar.

11) Hence, or otherwise, find the length of YC.

Question 3 (12 Marks) Start a new booklet.

a) Differentiate with respect to x, giving your answers in simplest form.
. 2
i) y=3x"-=
x

3

ii) y=(6x+1)?

1i1) y=x’x+1

b) Find the equation of the normal to the curve y=x’ —4x—8 at the point
(2, —8). Give your answer in general form.

c) The diagram below shows the graph of y = f(x). Sketch a possible
graph of y= f'(x).
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Question 4 (12 Marks) Start a new booklet.

tan120°

a) Evaluate in exact form —
cos”120°

b) Solve 2sin2a =+/3 in the domain 0° < ° < 360° .

c) If sin :% and /3 is obtuse, find the exact value of tan J3.

1
d) State the domain and range of the function f(x)= .
& Vx—2
e) Sketch the graphs of y <x+1 and xy <4 on the same set of coordinate

axes, shading the region(s) where both inequalities hold true. (You do not
need to find the coordinates of the points of intersection.)

Question 5 (12 Marks) Start a new booklet.

a) In the diagram below, AC = DC = CB. Show that ZDAB = 90° , glving reasons.

A

D ' C ' B
b) Show that the points D(6a, —2b), E(2a, 0) and F(0, b) are collinear.

C) Find the length of the interval joining A(4a,—2a) and B(a, a) in simplest
surd form.

d) Given that a circle has the equation x* —4x+y? +6y—36 =0, find the centre
and radius of the circle.

e) Differentiate f(x)=3x* —5from first principles.
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Question 6 (12 Marks) Start a new booklet.

a)

b)

Determine whether the function f(x)= x> —4x+5 is odd, even or neither.
For what values of k is the parabola y = x* + (k —3)x + k positive definite?
If one root of 3x” —8x+d =0 is three times the other root, find 4.

Form a quadratic equation whose roots are (3+ \/5) and (3—- \/5) )

A boat sails 10 km from a Marina on a bearing of S30°E. It then sails
15 km on a bearing of N20°E before dropping anchor.

1) Draw a diagram showing all key information about the boat’s journey.

1) How far is the boat from the Marina? Give your answer correct to the
nearest metre.

111) What is the bearing of the Marina from the boat where it is anchored?

Question 7 (12 Marks) Start a new booklet.

a) Sketch the following piecemeal function in the domain -2<x <5
—x*+2 forx<1
f(x)=143 for1<x<3
6—x forx>3
b) Find a value of x if cosec(x —25)° =sec65°.
sect
c Simplify ————
) plity tan 6 +cotd
2 A3
d)  Evaluate lim 22 22 1
xoo TxT —6x
3 207 .2
e) 1) Show that the derivative of y = _TX—_Z‘ is y'= x_(23_x3_)
(x*+1) (x*+1)
i1) For which value(s) of x is the slope of this curve positive?
End of paper
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