BAULKHAM HILLS HIGH SCHOOL
YEAR 11

HSC ASSESSMENT TASK

December 2009

MATHEMATICS
EXTENSION 1

Time allowed - 50 minutes
Plus 5 minutes reading time

DIRECTIONS TO CANDIDATES

o Attempt ALL questions.
e Allocated marks are indicated for each guestion.
e Al necessary working should be shown.

e Write your teacher's name and your name on the cover sheet provided.

& At the end of the exam, staple your answers in order behind the cover sheet
provided.



Question 1
Find the Cartesian equation for the equation in parametric form x = 2sin8, y = 3cos@

Question 2
Find all real values of a for which P(x) = ax® — 8x? — 9 is divisible by (x — a)

Question 3
If ¢, f,and ¥ are the roots of x3 -~ 3x + 1 = 0.
Find:

i) a+f+y

i) afy

i) % +

wm
=

Question 4
The variable point (3¢, 2t?) lies on the parabola. Find the cartesian equation for this parabola.

Question 5
For P(x) = x® — 3x% —3x + 10
) Show that x = 2 is a root of P(x)

ii) What is the product of the other two roots?

Question 6
i) Sketch the parabola whose parametric equations are
1
x=ty=n=t2
Y73
i) Clearly mark and label the directrix and the focal point

i) Mark the point P and Q which correspondtot = 1and t = —2

iv) Find the equation of the tangent at P and hence state the equation of the tangent at
Q

v) Show that the tangents intersect at R(— —21-, -1



Question 7
Write down a possible equation of the polynomial with the following graph.
Y

-2 \/3‘ X

Question 8
i) Express F(x) = x% 4+ 3x? — 10x — 24 as a product of three linear factors

ii) Sketch the curve

iii) Hence solve, x® + 3x — 10x — 24 > 0

Question 9
° A monic polynomial P(x) of degree 4 has zeros at 2 and -2
. P(0)=4

o and P(1) = -3
Find P(x) and hence solve P(x) = 0 for all real roots.

Question 10
A chord PQ of a parabola x? = 4ay is such that it is always parallel to the line ¥ =X,
where P is (2ap, ap?) and Q is (2aq, ag?)

i) Find the gradient of PQ and hence show thatp -+ g = 2

i) Show that the equation of the normal at P is x + py = 2ap + ap?®

ik} A normal is also drawn through Q. Find the point of intersection, R, of these two
normals.

iv) Find the locus of R.
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