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- MATHEMATICS

HSC PRELIMINARY EXAMINATION
ASSESSMENT TASK 3

2009

Weighting:  40% of assessment Mark.
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— STUDENTNAME:—— . . - MARIG /84

TEACHER: ~
Time Allowed: 2 Hours
Directions:

Show all necessary working.

Underline all answers.

Marks may be deducted for untidy or poorly presented work.

Papers will be collected in two parts. :

Write your name and your teacher’s name on the top right of each page.

Attach the appropriate cover sheet to the front of your answers to each Part.

Outcomes Examined:

P1 Demonstrates confidence in using Mathematics to obtain realistic solutions to problems.

P2 Provides reasoning to support conclusions which are appropriate to the context.

P3 Performs routine arithmetic and algebraic manipulations involving surds and simple rational
expressions.

P4 Chooses and applies appropriate arithmetic and algebraic techniques.

P5 Understands the concept of a function and the relationship betwéen a function and its
graph.

Total Marks - 84

Attempt Questions1to 7

ALL questionsare of equal value

Start each question on a SEPARATE page.

(d) Find the domain and range of y = —2)?

PART A
QUESTION 1 (12 marks) Marks
(a) Simplify:
@ w27 1
@) 3x(@2—x)— (dx+2) 1
(b) Evaluate: / gs—fi— correct to 2 decimal places 2
(¢) Expand and simplify: (a—3)(a®?+3a+9) 2
(d) Expand and simplify..(1 —v5)(1 ++/5) 2
. i Tx=21 29y
(6) Simplify x2-9 = x?2-7x-18 \ 2
) Express :gj with a rational denominator. Simplify your answer 2
QUESTION 2 (12 marks) Start a new page.
(a) Factorise fully the following expressions
@) —x 4+ 3x% +x° 1
-------- - @) 9x* +15x+4 2
@) ax+ba+by+xy 2
(b) Find the exact value of cos(=150°) 2
3 2
L 3 2 3
(¢) Simplify y+2  y+3
2
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4
QUESTION 3 (12 marks) Start a new page. Marks PART B
(a) Find values for a, b and ¢ if 2—x=alx+2)2+bx+c—2 3 -
_ ) QUESTION 5 (12 marks) Start a new page Marks
() Find the Discriminant and determine the nature of the roots for @ ’ B
’ 2-3 2=0 2
4xl x + NOT TO SCALE
(c) Solve: 4*™* =g2* 2 1.4cm
(@) Find all values of k for which 2x% 4+ x + k + 2 = 0 has real roots. 2
I ) C
(e) Evaluate: 3
. x4 x—6
}}_r,%( 2 —4 ) 3.5cm
_1 -
] A 4.1cm B X cm D
QUESTION 4 (12 marks) Start a hew page ] ’
' Copy the diagram above onto your answer page.
(2) Find the equation of the line which passes through the point (15,2) : AB = 4dcm: BD = AC = . 3
and which is parallel to the line 7x +y +8=20 2 = Sdem, =X cm, C - 3.5em; EC =1ldcm; ED =ycm
) Prove AABC is similar to AADE 2
Sketch and shade the region given by x2+y% <9 9] 2 .. .
®) reglon given by y (i) Find the values of x and y to one decimal place. 2
(¢) Sketch the function y = = 1 . -1
x+2 (b) Solve sinf =-= for 0°<g <360° 2
—_— . ’ ‘\/E
() Two points, A and B, on the number plane have coordinates: . . . .
A(34) and B(11,8). (¢) @  Pind the equation of the parabola with Vertex (2,5) and
Focus (2,9) 2
@) Find the coordinates of the midpoint of AB. 1
‘ ' . ()  Sketch the above parabola. 1
(i)  Show that the equation of the perpendicular bisector of AB is given
by: 2x+y—20=0. 2 (d) In AABC, 2A = 45°, and £C = 75°
- , ' D isapoint on AC such that AD = 2cm and DB bisects £4BC.
"{in A third point,G, is on the line x = 3 and is V20 units from a fourth Find the exactlength of DB. 3
point, H(5,7). Find the eoordinates of the point G given that the A Not 1o scale
y- coordinate of G is greater than the .y-coordinaté of 4. 2
. ‘ 2cm / 45
- (Tv\) Tind the shortest distance of G from 2x +y — 20 = 0, correct o D
2 decimal places. 2.
B
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QUESTION 6 (12 marks) Start a new page

(a) Inthe diagram, PS =2 X PQ and £PSR = £RP{

P Not to scale

x
S ' - R Q
® By writing an expression for sin @, show that a = 30°

(11) Hence find the size of 5PR

(1) If SR = 3cm, find the length of PQ in exact form.

6
QUESTION 7 .(12marks) Start a hew page
() Find all possible values of x: . 3.
x—3 x+6

x+4

ax+b forx <2
@) Given f(x)=<{ bx—a for2=<x<4

by If o and B are the Toots of the quadratic equation: X =3x=1=10

find the value of — + —
PR

(c) A parabola has equation (x —1)? = 8y find the:
® coordinates of its vertex and focus.
(i)  equation of its directrix

@) Sketch the curve, showing the coordinates of the Vertex,
Focus and the Directrix.
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1 x2—4 forx>4
Find a and bif f(—3) = f(2) = f(5) . 3
2 )
(¢) Show that cosec 8 tand = secd ) 2
2
(@) @  Find the coordinates of the Vertex, Focus and the equation of
_the directrix for the parahala: x* — 2x —8y +33 =10 3
2
(i)  Sketch this parabola. _ 1
2 _
1
END OF EXAM
2
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