STUDENT NUMBER

Rillara

HIGH SCHOOL
MATHEMATICS

Extension 1
ASSESSMENT TASK'1

Date: 06/12/2011

TIME ALLOWED:  Reading time: 5 minutes
Working time: 60 minutes

INSTRUCTIONS:  SECTION A: 4 Multiple Choice Questions: Circle your cotrect choice

SECTION B: ANSWER all 3 questions
Start each guestion in a new booklet
Marks miay not be given for untidy and poorly arranged work.
All relevant working should be shown.

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM

OUTCOMES ASSESSED:

16.1 Graphs of simple polynomials,

16.2 The remainder and factor theorems.

16.3 The roots and coefficients of a polynomial equation.

16.4 Iterative methods for numerical estimation of the roots of a polynomial equation
7.4 Mathematical induction. Applications

2.8 Simple angle properties of a circle.

2.9 Derivation of further angle, chord and tangent results,

1 2.10 Applications-of 2.2, 2.3, 2.7, 2.8 and 2.9 to numerical and theoretical

problems requiring one or more steps of reasoning,

MARKS

SECTION A Multiple Choice questions . /5
SECTION B
TEmem—— _ 15
QUESTION 1 Polynomials
QUESTION 2 Circle Geometry /10
QUESTION 3 Mathematical Induction /5

35

This assessment task constitutes 10% of the Higher School Certificate Course Assessment.
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SECTION| Marks
1) 1
O is the centre of the circle. The value of 8 is:

A} 115°

B) 140

C} 65

D) 50°
2) If the roots of the equation x®* ~8 = 0 are «, § and y, then the vaiue of

a?+p2+ylis

A) 8
B) 6

C) 24

DB
)3
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Marks
3) Which of the following are true about a cubic function: 1
f It must have at least one real zero
Ik If it has only one real zero then it must be monotonic
i If it has a triple root then it must be monotonic
A) Iandil  only
B) IandIll only
C) 11and IIt only
D) AllL, Iland Il
4) Apolynomial f(x) has a multiple zero atx = a. 1
Which of the following is a possible graph of y = f(x)?
Y y
A A
! y X
o v (& a » x
I 1
YA Ya
a X
0 " Q » X
] 0
/ I v
A) Torll
B) Ilorili
C) llorlv
D)HorillorV
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Marks
5)

TP is a tangent to the circle at P. TAB is a straight line passing through the
centre of the circle. If PT = 8 cm and TA = 4 cm, then the radius of the
circle is:

A) 10cm
B) 9cm
C) 6cm

D) 12cm

End Of Section 1
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SECTION B

Question 1 (Use a separate writing booklet)
a) Apolynomial P(x) isgivenby P(x) = x3 +3x* —2x + 1.
i),  Find the remainder when P(x) is divided by (x + 2)(x — 3).

ii).  Hence, find the values of p and g, if the polynomial

F(x) = %3 + 3x% + px + ¢ is exactly divisible by (x + 2)(x — 3).

b) The roots of the equation 3x* — 16x + 9 = O are &, S and y.

Find the values of:

ii}. aff + fy +ya

2 2 2

a+f  B+y  yta

0). aisazeroof f(x) =3x>—16x+9. Showthatl <a <2
ii).  Find the turning peint of y = f(x) between 1 and 2.

iii).  David decided to apply Newton’s method to find an approximation for a.
He chose 1.2 as his first approximation.

Explain to David with the aid of diagrams why the method would fail.

What range of values should David choose as his first approximation so that

he will get a better second approximation?.

Marks
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Question 2 (Use a separate writing booklet) Marks
a) MQisa diameter of the circle drawn below. PQ//LN. PM cuts INatX. NR 1 LM
and cuts PMat T.
Q
P =
N

L

M

Copy or trace the diagram into your bookiet.
i).  Explain why LXTR is a cyclic quadrilateral.
ii).  Prove, giving reasons, that:ZNM(Q = 2PML

iii}.  Deducethat PL = QN
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Marks-
b)

0 is the centre of the circle. DC//BA and AF//CG. «0FD=65°find the values,
giving reasons, of the angles denoted by the pronumerals @, 8,y and §

Question 3 (Use a separate writing booklet)
i).  Prove by mathematical induction that 4

n 1 3 1 __1

for all integersn = 0.

i),  Deduce the value of E,"f’:om . '

End of Paper
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