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ASSESSMENT TASK 1

Mathematics Extension 2

General Instructions

e Working time — 60 minutes
Reading time — 5 minutes Class Teacher:

e Write on both sides of the lined paper (Please tick or highlight)
in the booklet provided

e Write using blue or black pen O Mr Berry

e Board approved calculators only

e All necessary working should be O Mr Umakanthan
shown in every question

e [Each new question is to be started on O Ms Lee
a new booklet.

e Attempt all questions.

Student Number:

(To be used by the exam markers only.)

Question 1 2 3 Total Percent

Mark 12 11 12 37 100




(a)

(c)

(e)

Question 1 (14 Marks)

Let z = 4 + 2i. Find:

(i) =zz
(i) z—2z
3431 .
Write rywpll the form x + iy where x and y are real numbers

If0istheoriginandﬁ=2+iand0_C)=1+2i

(i)  Find B such that OABC is a rhombus

(i) Show that tan LAOB = §

(i) Hence show that tan™! % +tan~!

N | =
I
NI

2

zZ
Given that 1 is a real number, sketch the locus of z on the Argand diagram.

Solve the equationz+ 1+ 8i = |z|(1 + i) wherez € C



(a)

(c)

Question 2 (11 Marks)
y = f(x) is a function. Consider the following 2 statements
p: f'(@=0
q: There is a point of inflection at (a, f (a))
Which of the following statements are true
p is a necessary condition for g
g is a necessary condition for p

1
2
3. pis a sufficient condition for g
4. qis a sufficient condition for p

Consider the following statement:

If | study Extension 2 Mathematics, then | am super-cool.
Write down the:

(i) Converse

(i) Negation

(iii) Contrapositive

Prove that a® — 1 is divisible by 3 if and only if a is not divisible by 3 where a € Z

(i) Provethatifa|banda|cthena|b—c wherea,b and c are integers

(i)  Hence or otherwise prove that n! + 1 and (n + 1)! + 1 are relatively prime where n is a positive

integer.

* a| b means ‘ais divides b’ so ais afactor of b where a and b are both integers

** two numbers are relatively prime if they have no common integer factors other than 1



(a)

(b)

()

Question 3 (12 Marks)
If w is a non-real root of the equation z3 = 1
() Showthatl+w+w?=0

(i)  Find the value of (1 — w)(1 —w?)(1 —w*H) (1 —w?®)

() By considering the expansion of (cos 8 + i sin8)7 or otherwise:

sin 76

Write in terms of sin A.

sin

(i) Hence or otherwise find the roots of the equation 64x3 — 112x% + 56x —7 =0

HH . T 2T 3T
(i) Hence find cosec? ~+ cosec? —+ cosec? -~

Show that if m and n are positive integers there are no complex numbers z , such that:
z"=1+41i and

zZM=2—i
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Question 3
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