BAULKHAM HILLS

2024 YEAR 12 ASSESSMENT TASK 2

Mathematics Extension 2

General + Reading time — 10 minutes
Instructions + Working time — 2 hours

+ Write using black pen.

* Calculators approved by NESA may be used.
+ Answer all questions in the booklet provided.

* In Questions 11 — 14, show relevant mathematical reasoning and/or
calculations.

+ A REFERENCE SHEET is provided at the back of this paper

Total marks: Section I — 10 marks (pages 2 — 5)
69 + Attempt Questions 1 — 10

+ Allow about 15 minutes for this section.

Section IT — 59 marks (pages 6 — 9)
+ Attempt Questions 11 — 14

+ Allow about 1 hour 45 minutes for this section.



Section I

10 marks

Attempt questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer page in your booklet to answer Questions 1 — 10.

1) A student wants to prove that there is an infinite number of prime numbers. To prove this

statement by contradiction, what assumption would the student start their proof with?

A) There is only one prime number that is even.
B) There is a finite number of prime numbers.
C) There are an infinite number of prime numbers.

D) All prime numbers are less than 100.

2)  Which of the following is the antiderivative of xe™* ?

| P B
A) —xe¥——e™+C
2 2
1 1
B) —xe™——e+C
2 4

D) lxzezx +C
4

3)  Which of the following is equivalent to —2¢" ?

A) 2670
B) 2e7
C) 26
D) 25



A quadratic equation with real coefficients has complex roots « and £ . What is the possible
value of Arg(a)+ Arg(fS)?

T
A) 5
B) 0
(O
RY/4

In the Argand diagram below the points P and Q represent the complex numbers w and z,
respectively where ZPOQ =90°. The distance OP is 2a units, and distance OQ is a units. Which

of the following is correct?

Im(z) NOT TO SCALE

0(2)
Pw)

Re(z)

A) w=2iz
B) w=-2iz
iz

C) w=——
) 2
z

D) w=-—
) 2i



6)

7)

8)

S o | N

Which of the following is equivalent to | sec(2x) tan(2x)dx ?
N

B) -

O

o -!

The complex number z is defined such that |z| = |z —1-i | . Which of the following describes the
set of values Arg(z)?

A) —rm<Arg(z)<rm

B) Arg(z)= =% or Arg(z) =2
4 4
T T
) -Z<Arg(z)<Z
) 5 g(2) 2

T 3z
D) ——<Arg(z)<x—
) 1 g(2) 2

What is the negation of the converse of the following statement?

“If Nathan practises mathematics daily, then he will be successful in the assessment.”

A) Nathan is successful in the assessment, and he did not practise mathematics daily.
B) Nathan is unsuccessful in the assessment, and he did not practise mathematics daily.
C) If Nathan is successful in the assessment, then he did not practise mathematics daily.

D) If Nathan is unsuccessful in the assessment, then he did not practise mathematics daily.



9)

10)

Given a’ > b*, which of the following is always true?

A) a+b>0
B) a>b
C) 2 s

D) |a|+|b| > |a+b|

1
What value of k£ will minimise the integral /(k) = J. (Zx2 - k)2 dx?
0

A) k=0

2

B) k=—
) 3
4

C) k==
) 3

1
D) k=-
) =

End of Section I



Section II (60 marks)
Attempt Questions 11 - 14
Allow about 1 hour 45 minutes for this section

Answer each question on the appropriate pages of your answer booklet. Extra paper is available.
Your responses should include relevant calculations and/or mathematical reasoning.

Question 11 (15 marks)

ir

a) Express 2e> in:

1) polar form.

i1) Cartesian form.

b) Prove the following statement is false:

“ Jareal number x such that —x* +2x—-5>0.”

1

9) Evaluate I

0

dx.

1+x°

d) Solve the equation z* = |z|2 -4,

e) If m is a positive integer, prove by contradiction that </4m + 6 is always irrational.

. x—4x+2
f) Flnd J.W

End of Question 11



Question 12 (14 marks)

a)

b)

d)

Prove that for positive integers a, b , if ab is not divisible by 5 then a is not divisible by 5 and 2
b is not divisible by 5.

+3 3
If |z| =2and w= Z—, find the locus of w.

z
Consider three positive real numbers x, y, z.
i) Prove that x* + y* > 2xy. 1
ii) Hence, show that x> + 3> +z> > xy + yz + zx . 1
4 2
iii) If x+ y+2z =2, deduce that xy+yz+zx£§.
Find | & 2

V3+4x—x°

dx
2+cosx

—o [N
w

.. X
Use the substitution ¢ = tanz to find the exact value of
0

End of Question 12



Question 13 (17 marks)

a) Consider the Statement P:

“If a number is divisible by 8, then the last three digits of a number is divisible by 8.”

1) Write down the converse of statement P.

i1) Show that the converse of statement P is true.

b) Consider the complex number z = cos & +isin €

k -k
Z —_—

i) Show that sin k@ =

5 where £ is an integer.
i

2
ii) Show that cos’ @sin” 6 = —%(22 —Lj .

ii1) Use part ii) to express cos’ @sin” @ in the form of a +bcos48, where a and b are some
constants.

c) Show that

N |y

&

Il

It

S

a3

Q

&

d)  Find j sin' \/x dx..

End of Question 13



Question 14 (13 marks)

b)

1

) 1 1 . o
1) Show that — < —— — —, where n is positive integer and n>1,

n n-1 n

. o 1 1 1
i1) Hence show that for a positive integer x: 1—2+?+3—2+ et — <2
X

The terms of a sequence u, is defined recursively by the formula u,,, = (1-x)u, +nx for all

integers n>1, and u, = 0. Use the principle of mathematical induction to show that for all

., . . 1 n
positive integers n, u, :—(nx—1+(1—x) )
X

i) Show that a _tt) = (l—lj

Unl)) dt, wheren=1,2,3, ..., show that ]n:(l—x) +1

t n n-1

if) Given that 7, = |
1

ii1) Hence, evaluate /, when x =2

End of Exam
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