Sydney Girls High School
2021

ALTERNATE TASK 4

Mathematics Extension 2

General e Reading time — 5 minutes
Instructions ) ) .
e Working time — 60 minutes
e Write using a black pen
e Calculators approved by NESA may be used
e Areference sheet is provided

e |n Questions 11-13, show relevant mathematical

reasoning and/or calculations

Total marks: Section | — 10 marks (pages 1-5)
ae e Attempt Questions 1-10
e Allow about 13 minutes for this section
Section Il — 36 marks (pages 6-8)
e Attempt Questions 11-13

e Allow about 47 minutes for this section

THIS IS NOT A TRIAL PAPER
It does not reflect the format or the content of the 2021 HSC Examination Paper in this subject.
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Section 1

10 marks
Attempt Questions 1-10

Write the question number and your response for Questions 1—10.

-1
1 Which expression is equal to fi dx?

V1 — 922

1
A. 3 cos '3z +C

1
B. 3 cos™! g +C

C. cos'3x+C

2 Consider the following statement:
‘n is divisible by 4 and n is not divisible by &8’.

Which of the following is the negation of this statement?

A. nis not divisible by 4 or n is not divisible by 8.
B. n is not divisible by 4 and n is not divisible by 8.
C. nis not divisible by 4 or n is divisible by 8.

D. n is not divisible by 4 and n is divisible by 8.



. 1
3 The acceleration of a particle is given by & = ——.

v
What is the displacement of the particle as a function of v?

1
A z2=—-+C
v
3
v
B =——+C
T 3+

4
dx after making the substitution u = \/z?

1
4  What is the value of the integral
0T T T

r16
2
A. 2u du
Jo v tu
r16 ”
B du
Jo 2(u? + u)
r2
2
C. 2u du
Jou +u
r2 "
D du
002(u2+u)

5  When P(z) = 223 + 3iz? + kz — 3i is divided by 2% + 1, the remainder is 6z — 6i.
What is the value of k7

A k=5
B. k=6
C. k=7
D. k=8



6  Ifw # 1is a cube root of unity, what is (1 + w?)? equal to?

A1
B. w
c. -1
D. —w

7 Which of the following is a unit vector in the opposite direction to —¢ + 25 — 2k7

1
A g(l-2j+2k)

B. %(—2—1—22—2/@

C i(z—2'+2k)

. \/BN l

D %(—z+2l'—2k)



The diagram shows the complex numbers z and w on the Argand diagram.
The dotted circle is the unit circle.

Im
1
—~ T~
Ve ~N
/ N\
\
1/ O \1
—1y /' Re
\\ W 7
\\_‘//
-1
Z

A Im B Im
1 1
e N //’\\\
/ N / N\
\ \
!/ O l]‘ |/ O |1
-1, /’ Re -1, /' Re
\\\ // \\\ //
C Im D Im
1 1
.7 N PN
/ N / N\
1/ O \\1 l/ O \\1
—1y /' Re -1, /' Re
\\\ // \\\ //
“1 ]




9 Consider the following claim:
‘If p is not prime then (p — 1)! + 1 is not divisible by p’.
Which of the following is a counterexample to this claim?
A. A prime number p such that (p — 1)! + 1 is divisible by p.
B. A prime number p such that (p — 1)! + 1 is not divisible by p.
C. A composite number p such that (p — 1)! + 1 is divisible by p.

D. A composite number p such that (p — 1)! + 1 is not divisible by p.

10 The points A, B, C' and D on the Argand diagram represent the complex numbers
a, b, ¢ and d respectively. The angle 6 is the acute angle between AC and BD.
Which of the following is a correct expression for 67

Im

B-\ C
<
A/ D

Re

A 0= Arg(g%g)
B. 0= Arg(;%i)
C. 0= Arg(%)

D. 9=Arg(

‘ U
~—
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a
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Section 11

36 marks
Attempt Questions 11-13

Start each question on a NEW sheet of paper.

Question 11 (12 marks) Use a NEW sheet of paper.

(a) Let z=1—+/3i.

(i) Express z in the form re®.

(i) Hence find z'? in simplest Cartesian form.

(b) Find fsin_1 xdx.

. 2?1
(C) Find f W dx.

dx _
V=&

/ 1
Using this standard integral, find J T 1 dx.
l‘ JR—

(d) Recall the standard integral J

ln<x+m>—l—0.

(e) A particle of mass 5 kg moves in a straight line subject to a force F.

The particle was initially at rest at the origin.

If = 15— 10e7?, determine the displacement of the particle at time ¢.

End of Question 11



Question 12 (12 marks) Use a NEW sheet of paper.

(a) (i)  Find the square roots of —18i.

(i)  Hence, solve 2% — (3 + 5i)z — 4 + 12i = 0.
(b)  Sketch the region on the Argand diagram satisfied by Re (é) < 1.

(c) Consider the points A(2, -2, 0), B(1,5, 2) and P(3,3,1).

Find the projection of AP onto AB in simplest form.
P

(d) In the set of real numbers, let P be the proposition:

‘If @ + b is irrational then at least one of ¢ and b is irrational.’

(i)  State the contrapositive of the proposition P.

(ii)  Write the converse of the proposition P, and state, with reasons,

whether this converse is true or false.

End of Question 12



Question 13 (12 marks) Use a NEW sheet of paper.

e

1
(a)  Using the substitution ¢ = tan g, or otherwise, evaluate f

(b)  Consider the recurrence relation defined by 77 = 1 and

Thi1=3T,+4, formn=1,2,.

Prove by mathematical induction that

T,=3"—2, form=1,2,....

()

Prove that if n > 3 is an odd integer then n® — n is divisible by 12

(d) Let ABCD be a tetrahedron with OA = a,

OB =b and OC = c.
O
)
\
\
\
\
\
\
\
H.\ \ _ C
N -
X‘\\/
AN
70N
-7 v N
/// G& \\
//// \\\
B A
. . a+b+c — b+c
The points G and H satisfy 0G == 5 =~ and OH == 5 =~
s b
Prove that OG and AH intersect at X, where OX = £ +Z+Q.

End of task
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