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ASCHAM SCHOOL

Mathematics
Extension 2

General Instructions

Reading time - 10 minutes.

Working time - 3 hours.

Write using black non-erasable pen.
NESA-approved calculators may be used.
A NESA Reference Sheet is provided.

All necessary working should be shown in
every question.

Student Name

Number

2024
YEAR 12
TRIAL

EXAMINATION

Total marks - 100

e Attempt Sections A and B.
Section A is worth 10 marks.

e Recommended time on Section A:
15 minutes

e Answer Section A on the multiple choice
answer sheet.

e Detach the multiple choice answer
sheet from the back of the examination
paper.

e Section B contains 6 questions worth 15
marks each.

e Recommended time on Section B:

2 hours 45 minutes

e Answer each question in a new booklet.

e lLabel all sections clearly with your
name/number and teacher.
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SECTION A - 10 MULTIPLE CHOICE QUESTIONS

ANSWER ON THE ANSWER SHEET

=Nol--N e

4t

Which of the following does u =| 5¢* | describe?
kT

A circle

A parabola

A sphere

None of the above

What are the roots of x> —7x*+17x—-15=07?

2+i0,2-10,3
—2+i,-2-1,3
2+i0,2—-10,-3

-2+i,-2—-1i,-3

Let 2" =(r(cosa +isina))". Which of the following s true?
Vr,neN,3x,yeQ:z" =x+iy
Vx,yeR,Ir,neN:z" =x+iy
Vr,neN,Ax,yeR:z" =x+iy

Vx,yeZ,dr,neZ:z" =x+iy

10 MARKS
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4 It is known that @ is a complex cube root of unity. What is the value of
(a)2 +a)—1)(a)2 —a)+1) ?

A @
B 2w
C 3o
D 4o
5 What is a possible equation for the graph below?

z

A 2sint
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Il
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C 2cost

=
Il
~

2sint

2cost

=
Il
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6 Which of the following is the converse of the following statement?
If you vape, then your lungs do not function properly.

A Ifyou vape, your lungs function properly.
B If your lungs do not function properly, then you vape.
C If your lungs function properly, then you vape.

D If you do not vape, then your lungs do not function properly.

10
1+iV3
7 What is the modulus of the expression l\/_ ?
1-iN2
A 410
30
B 410
kS
C 2]0
kS
D 2]0
310
8 Without calculating, what is the value of the integral Ioﬂ sin® xdx ?
A
7
90
B 357z
128
C =z
2
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9

10

T aw »

S O w »

Consider the box of mass 2kg being held by two strings with tensions 7, and T,

respectively. The angles of depression the two strings make with the horizontal are
0 and a respectively. Take acceleration due to gravity to be g.

Diagram not to scale

What is the correct equation describing the vertical force on the object?

Iisin@+T,sina=2g
I'sn@-T,sina=2g
Ticos@+T,cosa=2g
Ticos@—-T,cosa=2g

A particle P with unit mass is moving in the horizontal direction with an
acceleration of ¥ =k’ (x - A) .

What is the correct equation for displacement as a function of ¢?
x=4 (1 —e " )

x=4 (1 +e )
(1 +e )
(1-¢)

x=A
x=A4
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SECTION 2 - 6 QUESTIONS EACH WORTH 15 MARKS

Question 11 — Begin a new writing booklet

a Given Z=—1+i\/§,
i find argz and modz. 2
il find 2 in Cartesian form. 2
b . 3 2 4
Find | (x+4)y9—x* dx.
¢ Consider the true statement:
Va,b,c e N: If either aor b are divisible by c,and
a and b have no common factors, then
the product ab is also divisible by c.
i Explain briefly why n(n+1)(n—1) is divisible by 6 for ne N. 2
il Use proof by contradiction to prove that 7 (n + 1) (n - 1) is not divisible by 30 ifn 3
is of the form n =5m %2 for some integer m.
d Write the negation of the statement: 2

There exists a student who studies for her exams with an ATAR < 90.
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Question 12 — Begin a new writing booklet

a Find '[ tan x In(cos x) dx. 2
b . . e L. 2
Explain geometrically why J.l In xdx+ J.O e'di=e.
c Let z=cos@+isind.
i Find the six roots of z® =—1 and plot them on an Argand diagram. 2
ii  Hence, or otherwise, find the four roots of z* —z*> +1=0. 2
d The 4 complex numbers z,,z,,z,,z, are represented by the points Z,,7,,2,,Z,
on an Argand diagram. In the diagram Z,Z,Z.Z, is a rectangle where the
dimensions are such that 22,72, =Z,Z, .
\
1 Z,
y
Z, Z, Diagram not to scale
Z,
0 g X
Let z, =3 +i and Zy =43 +4i.
i Find the complex number z, in Cartesian form. 2
il Find the complex number z, in Cartesian form. 2

Zy—

sss Z4 _Zz —1 4 3
iii Prove that arg| —= |=tan E
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Question 13 — Begin a new writing booklet

a

ii

ii

iii

Giventhat ¢ >0,b>0,s>0 and a+b=s,

Prove that l +l > i

a b s

Prove that LZ +L2 > % .
a b S

The point P(3,2,1) lies on the sphere S, with centre C(2,3,4) . The point Q is
located such that PQ is a diameter.

Find Q(a,b,c).

3 4
Show that the line with vector equation r=| 2 |+ A| 1 | is atangent to the
1 1

sphere, S, .

Find the vector equation of the line / through O which is perpendicular to both PQ
and the direction of r .

Question 13 continues on the next page...
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Question 13 continued

c Consider the parallelogram ABCD shown. The point F lies on BC such that
BF = %EE’ and the point £ lies on DC such that DE = %5@ . The point X is the

intersection of DF and AE .Let DX = ADF and AX = ,uﬁ where
A and u are parameters. Let AB = p and AD = q.

Diagram not to scale.

Copy the diagram.

i  Prove that ﬁ:,u[q+ipj.

i Hence, or otherwise, prove that AE bisects DF .
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Question 14 — Begin a new writing booklet

a i
ii
b
i
ii
c 1

ii

ii

Find the minimum value of f(x):x—nlnx for x>0,n=1,2,3,4,....

X n

e e
Hence prove that — >— Vx>n.
x" nm

Let [, =I05cos" xdx forn=12,3,....

/4

1 a0 . Z n-1
Show that 1 =—[cos" 1xsmx}2 +—1
n n 0 n n-2

v
Use the identity above to find J-O2 cos’ xdx .

Use mathematical induction to prove that n!>2" for n>3.

Hence prove that

Explain why lim i—Fi—ki+i+...+i <l.
oo 41 506! 7! n!) 8

10
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Question 15 — Begin a new writing booklet

a

i

ii

ii

iii

Prove that tan™' (k+1)—tan™' k = tan™ _ for k=1,2,3,...
k(k+1)+1

Hence prove that

lim tanl( ! j+tanl[ ! j+tan
n— 1.2+1 2.3+1

1( 1 j a0 1 T
+...+tan _— =—
3.4+1 n(n+1)+1 4

A box jellyfish is floating on the ocean surface. At 11am, it is 3m below the wharf. At
Ipm, high tide occurs and it is Im below the wharf. Low tide occurs at 7pm. Assume
it is moving in simple harmonic motion.

Find the period.
Find the amplitude.

Find the first time after 11am that the tide is rising fastest.

By expanding (1 + i)n in two different ways, show that

1- " + o +...=25605E
2 4 6 4

11
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Question 16 — Begin a new writing booklet

coS x
o Fnd [ S5 g
1+cosx

b i Show that cos46 =8cos* @—8cos” & +1 using any method.
il Hencesolve 16x*—16x>+1=0.

iii T 5
Hence, or otherwise, find the exact values of cos E and cos E .

Question 16 continues on the next page...

12
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ii

Question 16 continued...

A particle with acceleration X , displacement x and velocity v at time ¢ moves such

1

that x =2v—tan~ v—2+%.

Initially the particle is at the origin and the velocity is 1.

v(1+V° 2
Show that vﬂ = (—2) .
dx 1+2v
Find the time taken for the particle to reach a velocity of 7. 3

The end! ©
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