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2011

PRELIMINARY SCHOOL CERTIFICATE COURSE

ASSESSMENT TASK 3: FINAL PRELIMINARY EXAMINATION

Mathematics Extension |

TIME ALLOWED: 12 HOURS

Outcomes Assessed Questions Marks

Demonstrates the ability to manipulate and simplify expressions to 1 12

solve problems involving inequalities, division of an interval into a

given ratio and circle geometry.

Solves problems involving polynomials, angle between two lines, 2 10

quadratics and graphs. :

Uses appropriate techniques to solve problems involving radians, 3 11

trigonometric rules and graphs.

Uses appropriate techniques to solve problems involving 4 14

trigonometric identities and working in three dimensions.

Uses appropriate techniques to solve problems involving 5 13

trigonometric equations.

Solves problems using differentiation techniques. 6 12
Question | 1 2 3 4 5 6 Total %
Marks /12 /10 11 14 13 12 172

Directions to candidates:
e Attempt all questions
e The marks allocated for each question are indicated

o All necessary working should be shown in every question. Marks may be deducted for

careless or badly arranged work.
e Board - approved calculators may be used
e FEach new question is to be started in a new booklet







Marks
QUESTION ONE (12 marks)

a) Factorise 8x3 + 27 2
b) Solve the inequality 3
x+3>1
2x
c) The interval AB, where A is (4,5) and B is (19,-5), is divided 2
internally in the ratio 2:3 by the point P (x,y). Find the values
of xandy.
d)

The diagram show points A, B, C and D on a circle. The lines
AC and BD are perpendicular and intersect at X The
perpendicular to AD through X meets AD at P and BC at Q.
Copy or trace this diagram into your writing booklet.

(i) Prove that angle QXB =angle QBX. 3

(i) Prove that Q bisects BC. 2



Marks

QUESTION TWO (10 marks)

a) The polynomial P(x) = x? + ax + b has a zero at x=2. 3
When p(x) is divided by x+1, the remainder is 18. Find
the values of a and b.

b) The cubic polynomial P(x) = x® + rx? + sx + t, where
r, s and t are real numbers has three real zeros, 1, a and -a.

(i) Find the value of r. 1
(i) Find the value of s + 1. 2
¢) The acute angle between the lines y = 3x + 5 and 2

y = mx + 4 is 45°. Find two possible values of m.

d) For what values of k does x? — kx + 4 = 0 have no 2
real roots?



QUESTION THREE (11 marks)

a) Find the exact area of an isosceles triangle with equal sides
8cm about an included angle of 45°.

b}
R

NOT TO
SCALE

38km 20km

P Q

in the diagram, the point Q is due east of P.
The point R is 38km from P and 20km from Q.
The bearing of R from Q is 325°,

(i) What is the size of angle PQR?

(ii} What is the bearing of R from P7

¢) An arc of length 5 units subtends an angle of © at
the centre of a circle of radius 3 units. Find the value of ©
to the nearest degree.

d} (i} On the same set of axes, skeitch the graphs of y = cos2x

x+1
and y=-;~for-ff£x£7r.

(ii) Use your graph to determine how many solutions there
aretotheequation2cos2x =x+1for-n<x<m.

Marks



QUESTION FOUR (14 marks)

a) Simply fully cos5xcos3x + sin5xsin3x.

b) Given that 6 is acute and sin 28 = % find tan 8.

__ 1-cos26
1+cos26

c) (i) Prove that tan?@

provided that cos 20 # -1

(iiy Hence show the exact value of
tang is V2 -1

d) From a point A due south of a tower, the angle of elevation
of the top of the tower T, is 23% From another point B, on a
bearing of 120° from the tower, the angle of elevation of T is 32°.

The distance AB is 200 metres.

T

North

(i) Copy or trace the diagram, adding the given information

to your diagram.

(ii) Hence find the height of the tower to the nearest metre.

Marks



Marks
QUESTION FIVE (13 marks)
a) (i) Express sinx and cosx in terms of §, 2
where t = tan -325

{ii} Use the t formula to solve sinx + cosx = -1 4
foro<x<2m

b) (i) Express 3sinx + 4cosx in the form Asin{X + a) 2
where <a < Efz_’

(iiy Hence or otherwise, solve 3sinx + 4cosx =5 2

for 0 < g < 27. Give your answer or answers,
in radians correct io two decimal places.

¢) Find the general solution for vV2cos 26 +1 =0 3



QUESTION SiX {12 marks)

a) Find the derivative of each of the following functions:

_ 1,01 ) L
H y= po + pry (Answer with positive indices)
i y=+vx (Answer in surd form)

i) y=0CBx—-13Ex*+1)
) y=03x*-2x-1)*

4x2
x245

vy y=
b} (i) Write down the rule for differentiation by first principles.
(i) Hence show by first principles that the derivative of

3x? —4x is 6x — 4.

Marks
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